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*Ortho-Novum 7/7/7 tablets contain 7 tablets 
of 0.5 mg norethindrone with 0.035 mg ethinyl 
estradiol, 7 tablets of 0.75 mg norethindrone 
with 0.035 mg ethinyl estradiol and 7 tablets 
of 1.0 mg norethindrone with 0.035 mg ethinyl 
estradiol. 


**1/35 formulations contain 1.0 mg norethindrone 
with 0.035 mg ethinyl estradiol. 


7 blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol followed by 
9 green tablets containing 1.0 mg norethindrone with 0.035 mg ethinyl estradiol followed by 
5 blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol. 

(7 orange tablets containing inert ingredients are included in the 28-day regimen.) 


Please see brief summary of full prescribing information on next page. 


Serious as well as minor side 
effects have been reported 
following the use of all oral 
contraceptives. These include 
thromboembolic disease. 
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ORAL CONTRACEPTIVE (0.C.) AGENTS 


Indications Prevention of pregnancy. DOSE-RELATED RISK OF THROMBO- 
EMBOLISM. Because studies have shown a positive association between OC 
estrogen dose and risk of thromboembolism, it is prudent to minimize estro- 
gen exposure. Prescribe an OC.with the least amount of estrogen compatible 
with an acceptable pregnancy rate and patient acceptance. Start new users on 
OCs containing 0.05 mg or less of estrogen. 

Contraindications: 1. Known or suspected pregnancy (see Warning #5). 2 

Thrombophiebitis or thromboembolic disorders. 3. Past history of deep vein 
thrombophlebitis or thromboembolic disorders. 4. Undiagnosed abnormal gen- 
ital bleeding. 5. OCs should not be used by women who have or have had any of 
the following: a. cerebral vascular or coronary artery disease, including 
myocardial infarction. b. known or suspected carcinoma of the breast. c. 
known or suspected estrogen dependent neoplasia. d. benign or malignant 
iver tumor that developed during use of OCs or other estrogen containing prod- 
ucts. 





WARNINGS: Cigarette smoking increases the risk of serious cardiovascular 
side effects from OC use. This risk increases with age and with heavy 
smoking (15 or more cigarettes per day) and is quite marked in women 
ayt 35 vas of age. Women who use OCs should be strongly advised 
not to smoke. 


The use of OCs is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing OCs should be familiar with the 
following information relating to these risks. 





1. Thromboembolic Disorders and Other Vascular Problems: An increased risk 
of thromboembolic and thrombotic disease associated with OC use is estab- 
lished. One study demonstrated an increased relative risk for fatal venous 
thromboembolism and several studies demonstrated it for non-fatal venous 
thromboembolism. They estimate that OC users are 4-11 times more likely than 
nonusers to develop these diseases without evident cause. One British study 
reported an excess death rate of 40% in OC users, most of which resulted from 
cardiovascular disease. Another British study showed a lower death rate in OC 
users than controls; an increase in cardiovascular deaths was seen but was not 
Statistically significant. A U.S. prospective study failed to disclose increased 
mortality rates from cardiovascular disorders, but a subset analyzed as a 
etrospective, case-control study showed significant increases in venous 
hromboembolism. CEREBROVASCULAR DISORDERS. Two American studies 
demonstrated an increased relative risk for stroke not shown in prior British 
studies. In an American study of cerebrovascular disorders in women with and 
without predisposing causes, relative risk of hemorrhagic stroke was estimated 
as 2.0 times greater and thrombotic stroke as 4-9.5 times greater in users 
than nonusers. A British long-term, follow-up study reported in 1976 a highly 
significant association between OC use and stroke. Another study had sug- 
gested an association in 1974, but the number of cases was too small to esti- 
mate the risk. Subarachnoid hemorrhage has been shown to be increased by OC 
use in British and American studies. Smoking alone increases incidence of these 
accidents; smoking and pill use appear to increase risk more than either alone. 
MYOCARDIAL INFARCTION (MI). Increased relative risk of MI associated with 
OC use has been reported. One British study found that the greater the number 
of underlying risk factors for coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing MI, regardless of OC use. OCs were 
an additional risk factor. In terms of relative risk, it has been estimated that 
nonsmoking OC users (smoking is considered a major predisposing condition to 
MI) are twice as likely to have a fatal MI as nonsmoking nonusers. OC users 
who are smokers have a 5-fold increased risk of fatal infarction compared to 
dela users, and a 10-12-fold increased risk compared to nonsmoking 
nonusers. The number of cigarettes smoked is important. In determining the 
importance of these relative risks, baseline rates for various age groups must 
be considered. (Estimates are based on British vital statistics which show acute 
MI death rates 2-3 times less than in the U.S. so U.S. death rates could be 
higher.) Importance of other predisposing conditions in determining relative and 
absolute risks has not been quantified; other synergistic actions may exist 

RISK OF DOSE. Using data from several national adverse reaction reporting sys- 
tems, British investigators concluded that risk of thromboembolism, includ- 
ing coronary thrombosis, is directly related to estrogen dose in OCs. OCs with 
0.1 mg or more of estrogen were associated with a higher risk of thromboembo- 
ism than those containing 0.05-0.08 mg but quantity of estrogen may not 
be the sole factor. This was supported by a U.S. study. A British study found a 
positive association between dose of progestogen or estrogen and certain 
thromboembolic conditions. Swedish authorities noted decreased reporting 
of thromboembolic episodes when higher estrogen preparations were no 
longer prescribed. Careful epidemiological studies to determine degree of 
thromboembolic disease risk associated with progestogen-only OCs have not 
been done. Thromboembolic disease has been reported in women using these 
products, and they should not be considered free of excess risk. PERSISTENCE OF 

RISK. Two studies have suggested an increased risk may persist for 6 years after 
discontinuation of OC use for cerebrovascular disease and 9 years for MI; another 
study suggested persistence of risk for subarachnoid hemorrhage. ESTIMATE 
OF EXCESS MORTALITY FROM CIRCULATORY DISEASES. A large British 
prospective study estimated mortality rate per 100,000 women per year from 
circulatory system diseases for OC users and nonusers according to age, smok- 
ing habits, and duration of use. The overall annual excess death rate for OC 

users was estimated to be 20/100,000 (ages 15-34—5/100,000; ages 
35-44—33/100,000; ages 45-49—140/100,000). Risk is concentrated in long- 
term users and in smokers, and may persist after OC discontinuation. Although 

the study showed a 10-fold increase in death due to circulatory diseases in 

users for 5 or more years, all occurred in women 35 or older. An update pro- 
vided the following rates: ages 15-34—1/6700 for nonsmokers and 1/2000 
for smokers; ages 45 and over—1/2500 for nonsmokers and 1/500 for 
smokers. Risk appeared to increase with parity, but not with duration of use 
Until more women under 35 with continuous use for 5 or more years are avail- 
able, it is not possible to assess relative risk for this age group. Data from a 
variety of sources have been analyzed to estimate risk of death associated 
with various methods of contraception. Estimates include combined risk of the 
contraceptive method (e.g., thromboembolic and thrombotic disease for OCs) 
plus risk attributable to pregnancy or abortion if the method fails (which 
varies with the effectiveness of the contraceptive method). Data are shown 
in Table 1 below. The study concluded that mortality associated with all contra- 
ceptive methods is below that of childbirth, except for OCs in women over 40 
who smoke. (Rates given for pill only/smokers for each age are for smokers 
as a Class. For “heavy” smokers (more than 15 cigarettes a day), rates would 
be about double; for “light” smokers (less than 15), about half.) The lowest 
mortality is with the condom or diaphragm backed up by early abortion 
The study also concluded that OC users who smoke, especially over 30, have 
greater mortality risk than OC users who do not smoke. 


Table 1. Risk of thromboembolic and thrombotic disease associated with OCs 
increases with age after 30 and, for MI, is further increased by hypertension, 
hyperlipidemias, obesity, diabetes, or history of preeclamptic toxemia, and 
especially by smoking. The following chart gives a gross estimate of risk of 
death from circulatory disorders associated with OC use. 
SMOKING HABITS AND OTHER PREDISPOSING 
CONDITIONS—RISK ASSOCIATED WITH USE OF OCs 


Age Below 30 30-39 4 


Heavy smokers c Eo 
Light smokers D c 
Nonsmokers 
(no predisposing conditions) D C.D c 
C.B BA 


Nonsmokers 
A—Use associated with very high risk. C—Use associated with moderate risk 








(other predisposing conditions) c 
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7 blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol followed by 


9 green tablets containing 1.0 mg norethindrone with 0.035 mg ethiny! estradiol followed by 
5 blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol 
(7 orange tablets containing inert ingredients are included in the 28-day regimen.) 


Physician and patient should be alert to earliest manifestations of thromboem- 
bolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, 
cerebrovascular insufficiency, coronary occlusion, retinal thrombosis, and 
mesenteric thrombosis). Should any of these occur or be suspected, discon- 
tinue OC immediately. A 4-6 fold increased risk of post-surgery thromboembolic 
complications has been reported in OC users. If feasible, discontinue OCs at 
least 4 weeks before surgery associated with increased risk of thromboem- 
bolism or prolonged immobilization. Before resuming OC after major surgery 
or bedrest, balance risks of post-surgery thromboembolic complications with 
contraceptive needs. Data suggest varicose veins substantially increase risk of 
superficial venous thrombosis of the leg, the risk depending on severity of the 
varicosities. 2. Ocular Lesions: Neuro-ocular lesions such as optic neuritis 
or retinal thrombosis have been associated with OC use. Discontinue OC if 
there is unexplained, sudden or gradual, partial or complete loss of vision; 
onset of proptosis or diplopia; papilledema; or retinal vascular lesions; and 
institute appropriate diagnostic and therapeutic measures. 3. Carcinoma: 
Long-term continuous administration of natural or synthetic estrogen in cer- 
tain animals increases certain tumors, benign or malignant, such as breast, 
cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic progestogens, 
none currently in OCs, increase the incidence of mammary nodules, benign 
and malignant, in dogs. Several retrospective case-control studies reported an 
increased relative risk (3.1-13.9 times) associating endometrial carcinoma with 
prolonged use of estrogens in postmenopausal women. One publication re- 
ported the first 30 cases submitted to a regist of cases of adenocarcinoma 
of the endometrium in women under 40 on OCs. Of the adenocarcinomas 
found in women without predisposing risk factors for adenocarcinoma of the 
enddmetrium (e.g., irregular bleeding when OCs were first given, polycystic 
ovaries), nearly all occurred in women who had used sequential OCs, which 
are no longer marketed. No statistical association has been reported sug- 
gesting an increased risk of endometrial cancer in users of conventional com- 
bination or Progestogen-only OCs, sihough individual cases have been reported. 
Studies have shown no increased risk of breast cancer to OC or estrogen users. 
One study found no overail increased risk of breast cancer in OC users but a 
greater risk was suggested for OC users with documented benign breast dis- 
ease and for long-term (2-4 years) users. Another study found a history of 
breast cancer among grandmothers or aunts was significantly more frequent 
among breast cancer patients who had used an OC continuously for one or 
more years than among nonusers with breast cancer. One other study indicated 
an increasing risk of breast cancer in women taking menopausal astrogens, 
which increased with duration of follow-up. One author suggests that 
extended (over 6 years) OC use prior to first full term pregnancy was asso- 
ciated with a significant relative risk of breast cancer. A reduced occurrence 
of benign breast tumors in OC users has been well documented. One study 
reported malignant melanoma more frequently in OC users than controls and 
suggests an increased incidence of urinary tract and thyroid cancers. A pro- 
spective study of women with cervical dysplasia found an increase in severity 
and conversion to cancer in situ in OC users compared with nonusers. This 
became statistically significant after 3-4 years of use. Nonreversal of dys- 
plasia within the first 6 months of pill use was suggested to predict progres- 
sion after prolonged exposure. One study disclosed an increased risk of cancer 
of the cervix (largely carcinoma in situ) in OC users under 40, particularly 
those who had used OCs over 4 years. There have been other reports of 
microglandular hyperplasia of the cervix in OC users. One study reported an 

association between OC use and endocervical adenocarcinoma. In summary, 
there is no confirmed evidence from human studies of increased risk of cancer 

associated with OCs. Close clinical surveillance of all OC users is, nevertheless, 
essential. In all cases of undiagnosised persistent or recurrent abnormal vaginal 
bleeding, take appropriate diagnostic measures to rule out malignancy. Monitor 

OC users with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal mammograms with particular care. 
4. Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 

and hemorrhage of a liver tumor. There have been reports associating benign 

or malignant liver tumors with short-term and long-term OC use. One study 

reported use of OC's with high hormonal potency and age over 30 may further 

increase risk of hepatocellular adenoma. Two studies relate risk with duration 

of use, risk being much greater after 4 or more years of use. Long-term OC users 
have an estimated annual incidence of hepatocellular adenoma of 3-4/100,000. 

Although an uncommon lesion, it should be considered in women presenting 
with an “acute abdomen.” The tumor may cause serious or fatal hemorrhage 
Patients with liver tumors have demonstrated variable clinical features which 
may make preoperative diagnosis difficult. Some cases presented because of 
right upper quadrant masses, while most had signs and symptoms of acute 
intraperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may show a focal defect. Hepatic arteriography may 
be useful in diagnosing primary liver neoplasm. 5. Use in or Immediately Pre- 
ceding Pregnancy, Birth Defects in Offspring, and Malignancy in Female Off- 
spring: Use of female sex hormones—estrogenic and progestational agents— 
during early pregnancy may seriously damage the offspring. Females exposed 
in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated to be of the order of 1/1000 
exposures or less. Although there is no evidence that OCs further enhance the 
tisk of developing this type of malignancy, such OC users should be moni- 
tored with particular care. A high percentage of women exposed to diethyl- 
stilbestro! (30-90%) have epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are a pre- 
cursor of vaginal malignancy. Male children so exposed may develop uro- 
genital tract abnormalities. Although similar data are not available on other 
estrogens, it cannot be presumed that they would not induce similar changes 

increased risk of congenital anomalies, including heart and limb defects, has 
been reported following use of sex hormones, including OCs, in pregnancy. 
One case-control study estimated a 4,7-fold increased relative risk of limb- 
reduction defects in infants exposed in utero to sex hormones (OCs, hor- 
monal withdrawal tests for pregnancy or attempted treatment for threatened 
abortion). Some exposures involved only a few days of treatment Data suy- 
gest risk of limb-reduction defects in exposed fetuses is somewhat less than 
1/1000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including OCs, during 
early pregnancy occurred at 18.2/1000 births, compared to 7.84000 for 
children not so exposed in utero. These results are statistically significant 

A Welsh study found a statistically significant excess of neural tube defects 
among offspring of prior OC users (within 3 months) than among controls 

The incidence of twin births may be increased for women who conceive shortly 
after discontinuing OC use. In the past, female sex hormones were used during 
Pregnancy in an attempt to treat threatened or habitual abortion. There is 
evidence that estrogens are ineffective, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. There is 
some evidence that triploidy and possibly other types of polyploidy are 
increased among abortuses from women who become pregnant soon after 
ceasing OCs. Embryos with these anomalies are virtually always aborted 
spontaneously. Whether there is an overall increase in spontaneous abortion 
of pregnancies conceived soon after stopping OCs is unknown. If the patient 
has not adhered to the prescribed schedule, consider possible pregnancy 
at the first missed period (or 45 days from the last menstrual period if pro- 
gestogen-only OCs are used) and discontinue OC use until pregnancy has 
been ruled out. For any patient who has missed two consecutive periods, rule 
out pregnancy before continuing the OC. If pregnancy is confirmed, tell the 
patient about potential risks to the fetus and discuss advisability of continuing 
the pregnancy. Women who discontinue OCs to become pregnant should use 
an alternate form of contraception for a period of time before attempting to con- 
ceive. A 3-month period is supported by a study suggesting increased fre- 
quency of neural tube defects in women impregnated during the first 3 months 
after cessation of OC use. Do not use progestogen-only or progestogen- 
estrogen combinations to induce withdrawal bleeding as a pregnancy test 
6. Gall Bladder Disease: Studies report increased risk of gall bladder disease 
in OC or estrogen users. In one study, an increased risk appeared after 2 years 
of use and doubled after 4-5 years. In another study, an increased risk was ap- 


Because a decrease in glucose tolerance has been observed in a significant 
percentage of patients on OCs, prediabetic and diabetic OC users should be 
carefully observed. An increase in triglycerides and total phospholipids has 
been observed in OC users but its clinical significance is unknown. 8. Elevated 
Blood Pressure: An increase in blood pressure has been reported with OC 
use. Hypertension may occur within a few months of beginning OCs. In the 
first year of use, incidence of hypertension may be no higher in bc users than 
in nonusers. Incidence in users increases with exposure and in the fifth year 
of use is 2.5-3 times that in the first year. Age is strongly correlated with 
hypertension in OC users. Women with a history of elevated blood pressure 
(hypertension), preexisting renal disease, history of toxemia or elevated blood 
pressure during pregnancy, familial tendency to hypertension or its conse- 
quences, or history of excessive weight gain or fluid retention during the men- 
strual cycle may be more likely to develop elevated blood pressure when 

given OCs and should be monitored closely. Even though elevated blood 

Pressure may remain within the “normal” range, closely watch elevations, 
particularly for women with other risk factors for cardiovascular disease 
or stroke. High blood pressure may or may not persist after OC discontinu- 
ation. 9. Headache; Discontinue OC and evaluate the cause of onset or exac- 
erbation of migraine or development of a new pattern of headache which 

is recurrent, persistent, or severe. 10. Bleeding /rregularities: Breakthrough 

bleeding, spotting, and missed menses often make users discontinue OCs. 
In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, 
consider nonfunctional causes. In undiagnosed persistent or recurrent abnor- 
mal bleeding from the vagina, use adequate diagnostic measures to rule out 

pregnancy or malignancy. If pathology has been excluded, time or another 

formulation may solve the problem. While potentially useful in minimizing 

menstrual irregularity, change to an OC with a higher estrogen content only 

if necessary since this may increase risk of thromboembolic disease. Women 

with a History of oligomenorrhea or secondary amenorrhea or young women 

without regular cycles may tend to remain anovulatory or to become amenor- 
rheic after OC discontinuation. Women with these preexisting problems should 

be advised of this and encouraged to use other contraceptive methods. Post- 
use anovulation, possibly prolonged, may occur in women without previous 

irregularities. A higher incidence of galactorrhea and of pituitary tumors 

(e.g., adenomas) has been associated with amenorrhea in former users com- 
pared with nonusers. One study reported a 16-fold increased incidence of 

pituitary prolactin-secreting tumors among patients with postpill amenor- 
thea when, galactorrhea was present. 11. /nfertility: There is evidence of impair- 
ment of fertility in women discontinuing OCs in comparison with other 

contraceptive methods, which appears to be independent of duration of use. 

While impairment diminishes with time, there is an appreciable difference in 

results in nulliparous women for OC and other groups 30 months after dis- 
continuation of birth control. For parous women the difference is not apparent 

30 months after cessation of contraception. 12. Ectopic Pregnancy: Ectopic 
as well as intrauterine pregnancy may occur in OC failures. In progestogen- 
only OC failures, the ratio of ectopic to intrauterine pregnancies is higher than in 
nonusers. since the drugs are more effective in preventing intrauterine than 
ectopic pregnancies. 13. Breast Feeding: OCs in the postpartum period may 
interfere with lactation by decreasing quantity and quality of breast milk. A 
small fraction of OC hormonal agents has been identified in milk of mothers 
receiving OCs. Effects, if any, on the breast-fed child have not been deter- 
mined. If feasible, defer OC use until the infant has been weaned. Precautions 
GENERAL 1. Take a complete medical and family history before starting OCs 
Pretreatment and periodic physical exams should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou 
smear and relevant lab tests. As a general rule, OCs should not be prescribed 
for longer than 1 year without another physical. 2. Under the influence of 
estrogen-progestogen preparations, preexisting uterine leiomyomata may 
enlarge. 3. Observe patients with a history of psychic depression and discon- 
tinue OCs if depression recurs to a serious degree. Patients becoming signif- 
icantly depressed while taking OCs should stop the OC and use an alternate 
method of contraception to determine whether the symptom is drug related. 
4. OCs may cause some fluid retention. Prescribe with caution, and only with 
careful monitoring, in patients with conditions that might be aggravated by 
fluid retention, such as convulsive disorders, migraine syndrome, asthma 
or cardiac, hepatic or renal insufficiency. 5. Patients with a past history of jaun- 
dice during pregnancy have an increased risk of recurrence while using OCs 

Discontinue OC if jaundice develops. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be admin- 
istered with caution in such patients. 7. OC users may have disturbances in 
normal tryptophan metabolism that may result in a relative pyridoxine defi- 
ciency. The clinical significance is unknown, 8. Serum folate levels may be 
depressed by OC use. Since the pregnant woman is predisposed to folate 
deficiency and incidence of folate deficiency increases with increasing gesta- 
tion, if a woman becomes pregnant shortly after stopping OCs, she may have 
a greater chance of ber folate deficiency and related complications 

9. Advise the pathologist of OC use when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood componerits may be 
affected by estrogen-containing OCs. For example: a. Increased sulfobromo- 
phthalein retention. b. Increased prothombin and factors Vil, VIII, IX and X; 
decreased antithrombin 3; increased norepinephrine-induced platelet aggrega- 
bility. c. Increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone, as measured by protein-bound iodine (PBI), T4 
by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased 
pregnandiol excretion. e. Reduced response to metyrapone test. f. Increased 
phospholipids and triglycerides. g. Temporarily decreased glucose tolerance. 
11. Contact lens wearers who develop visual changes or changes in lens toler- 
ance should be assessed by an ophthalmologist and temporary or permanent 
cessation of wear considered. DRUG INTERACTIONS. OCs may be less effective 
and there may be increased breakthrough bleeding because of interactions with 
rifampin, isoniazid, ampicillin, tetracycline, neomycin, penicillin V, chloram- 
phenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, primidone 

analgesics, tranquilizers, anti migraine preparations, and antihistamines. OCs 
may alter effectiveness of such other drugs as oral anticoagulants, anticonvul- 
sants, tricyclic anti depressants, antihypertensive agents (e.g., guanethidine), 
vitamins, hypoglycemic agents, tranquilizers, hypnotic preparations, and 
theophylline. CARCINOGENESIS See Warnings. PREGNANCY Pregnancy cate- 
gory X. See Contraindications and Warnings. NURSING MOTHERS See Con- 
traindications and Warnings. Adverse Reactions An increased risk of the 
following serious adverse reactions has been associated with OC use (see 
Warnings): thrombophlebitis, thrombosis, pulmonary embolism, coronary 
thrombosis, cerebral thrombosis, mesenteric thrombosis, liver tumors, cerebral 
hemorrhage, hypertension, gall bladder disease, congenital anomalies, neuro- 
ocular lesions, e.g., retinal thrombosis and optic neuritis, Raynaud's disease, 
arterial thromboembolism. The following adverse reactions have been reported 
in OC users and are believed to be drug related: bleeding irregularities (break- 
through bleeding, spotting, missed menses during treatment, amenorrhea 
after treatment), gastrointestinal symptoms, (nausea, vomiting, bloating, 
abdominal cramps), dysmenorrhea, infertility after discontinuance of treat- 
ment, edema, chloasma or melasma which may persist after drug is discontin- 
ued, breast changes (tenderness, enlargement, and secretion), intolerance to 
contact lenses, change in corneal curvature (steepening), change in weight 
(increase or decrease), change in cervical erosion and cervical secretion. possi- 
ble diminution in lactation when given immediately postpartum, cholestatic 
jaundice, migraine, increase in size of uterine leiomyomata, rash (allergic). 
mental depression, reduced tolerance to carbohydrates, vaginal candidiasis 
prolactin-secreting pituitary tumors, chilblains. The following adverse reactions 
have been reported in OC users and the association has been neither confirmed 
nor refuted: premenstrual-like syndrome, cataracts, changes in libido, chorea. 
changes in appetite, cystitis-like syndrome, headache, nervousness dizziness. 
hirsutism, loss of hair, erythema multiforme, erythema nodosum. hermorrha- 
gic eruption, vaginitis, porpyhria, impaired renal function, malignant nephro- 
sclerosis (hemolytic uremic syndrome). Information for the Patient (See Patient 
Package Insert) 
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NEW! 
MEDICAL DISORDERS IN 
OBSTETRIC PRACTICE 


Edited by Michael de Swiet, M.D., 
F.R.C.P.; with 9 contributors. 

“The fact that two lives are at risk, 
and the varying physiology during the 
course of pregnancy and post partum 
make the bravest of us need a source 
of help and instruction. The book 
edited by Michael de Swiet fulfills this 
role admirably . . . the book as a 
whole is excellent and highly recom- 
mended. It is a book to buy.” (The 
Lancet) 

See the book that spans the field.: 
From breathlessness in pregancy to 
management of drug dependent 
pregnant women, it covers the entire 
gamut of medical disorders in your 
OB patients. You'll find the latest 
details on such problems as auto- 
immune hemolytic anemia and SLE, 
amniotic fluid embolism, treatment of 
acute or chronic thromboembolism, 
treatment of heart failure and dys- 
rhythmias during pregnancy, pre- 
eclampsia and its complications, 
acute renal failure and septic shock, 
systemic lupus erythematosus, 
obstetric management of diabetes, 
endemic goiter, acute adrenal failure, 
metabolic bone disease, myasthenia 
gravis, and much more! 

“The physiology of the pregnant 
woman is so altered, and the con- 
straint of the welfare of the fetus is so 
important, that. . . the two widely 
different fields of obstetrics and 
medicine are needed. . . . | hope 
that the obstetrician who may not 
always have optimal support, will find 
practical answers to his medical 
problems here." (Michael de Swiet, 
from the Preface) 

1984. 534 pages, 53 illustrations. 
(B-1263-2) Mosby distributes this 
Blackwell Scientific Publication. 
$58.95. 
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* Pending results of susceptibility studies, therapy with CEFOBID may be 
initiated, however, treatment should be adjusted according to bacteriologic findings. 

t In infections due to susceptible strains of indicated organisms. 

4 Invitro susceptibility does not necessarily imply a correlation with in vivo results. 

§ Based on PDR, 1984; Manufacturer's Prescribing Information.. 
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PREMARIN RELIEVES MODERATE TO SEVERE VASOMOTOR SYMPTOMS 
Vasomotor symptoms are the most common manifestation of the menopause, affecting up to 75% of 
menopausal women. Of these, 80% may suffer for more than a year and up to 50% for more than five years! 
These symptoms can disrupt a woman’s life by chronically interrupting sleep, resulting in anxiety and 
irritability. 

In a study of postmenopausal women suffering severe episodes of cutaneous flushing, symptoms 
improved markedly after administration of estrogen?—-the treatment of choice for moderate to severe vaso- 
motor symptoms? The estrogen of choice is PREMARIN, the most widely prescribed estrogen for over 40 
years. PREMARIN (Conjugated Estrogens Tablets, U.S.P.) relieves moderate to severe vasomotor symptoms 
of the natural menopause, as well as the acute and often severe symptoms of surgical menopause. 


PREMARIN 


(CONJUGATED ESTROGENS TABLETS. U.S.P) 
So © © 


0.3 mg 0.625 mg 0.9 mg 1.25 mg 2.5 mg 
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Please see last page for brief summary of full prescribing information. 


VAGINAL ATROPHY THAT 
INTERFERES WITH SEXUALITY 
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PREMARIN RESTORES THE VAGINAL ENVIRONMENT 


In the postmenopausal woman, decreasing levels of estrogen can have devastating effects on a woman's 
sexual ee The pH of vaginal secretions rises, promoting the growth of contaminating organisms. 
The vaginal epithelium dries and thins, becoming susceptible to irritation, injury, and infection. Sexual rela- 


tions may be difficult or impossible. 
PREMARIN (Conjugated Estrogens, U.S.P.) Vaginal Cream focuses therapy at the site of the problem. 


Vaginal dryness i is relieved, pH reverts to its ABs acidity, and the epithelium thickens and becomes more 
resistant to injury and infection. With the vaginal environment returned to its premenopausal state, sexual 


ca ree 


(CONJUGATED ESTROGENS, U.S.P.) Vaginal Cream 


0.625 mg/g 


Please see last page for brief summary of full prescribing information. 
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PREMARIN MAY HALT THE DISABLING cou RSE OF OSTEOPOROSIS* 
Osteoporosis has an enormous epidemiological impact: it affects 10 million American women, and 26% of 
all women over age 605 The disease begins silently and progresses inexorably for 15 to 20 years, until dis- 
abling complications occur® 

To minimize osteoporotic damage, the condition must be detected early and treated promptly. For 
many patients, PREMARIN is optimal therapy for osteoporosis, as part of a comprehensive program that 
includes exercise, good nutrition, and calcium supplements. In a controlled study of postmenopausal and 
oophorectomized women, PREMARIN (Conjugated Estrogens Tablets, U.S.P.) doses of 0.625 mg/day pre- 
vented loss of metacarpal mineral content (see graph above). 


PREMARIN 


(CONJUGATED ESTROGENS TABLETS. U.SP) 





ii 
03mg 0625mg 09mg 125mg 25mg 


+*Conjugated Estrogens Tablets have been evaluated as probably 
effective for treating estrogen-deficiency-induced osteoporosis. 


Please see last page for brief summary of full prescribing information. 








GRIEF SUMMARY (FOR FULL PRESCRIBING INFORMAHON AND PATIENT INFORMATION, SEE 
PACKAGE CIRCULAR} 

PREMARIN" Brand of Conjugated Estrogens Tablets, U.S.P. : , y 

PREMARIN? Brand of Conjugated Estrogens, U.S.P Vaginal Cream in a nonliquefying base 

L ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL q 
CARCINOMA. 

Three independent case control studies have reported an increased nsk of endometrial cancer 

in postmenopausal women exposed to exogenous estrogens far more Ihan one year This risk 
was independent of the other known risk factors for endometrial cancer, These studies are 
further supported by the finding that incidence rates of endometrial cancer have increased 
sharply since 1969 in eight different areas of the United States with population-based cancer 
reporting systems, an increase which may be related to the rapidly expanding use of estrogens 
during the last decade. The three case control stur reported thal the risk of endometrial 
cancer in estrogen users was about 4.510 13 9times greater than in nonusers. The risk appears 

to depend on both duration of treatment and on estrogen dose. In view of these findings, when 
estrogens are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utlized and medication should be discontinued as soon as possible 
When prolonged treatment is medically indicated, the patient should be reasses onatleasta 
semiannual basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary one study suggests that cycle acimin:stration of tow ce 
may carry less risk than continuous administration: it therefore appears prucent to utihze 
regimen. Close clinical surveillance of all women takir 
undiagnosed persistent or recurring abnormal vaginal 
sures should be undertaken to rule out malignancy There is ne 
“natural” estrogens are more or le 
doses. 
2. ESTROGENS SHOULD NOT BE USED DU 
The use of female sex hormones, both estre 
may seriously damage 
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women (from 30 to 90 percent) have heen found to have vag wthehal changes of 
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the vagina and cervix. Although these changes are histologic, 
they are precursors of malignancy, Although similar data are 
estrogens, it cannot be presumed they would not madu 
suggest an association between intrauterine exposure to fema 
anomalies. including congenital heart defects and timb red 
study estimated a 4. 7-foid increased risk of limb reduction § In infants exposed in ute 
sex hormones (oral contraceptives, harmone withdrawal 5 for pregnancy, or attemp! 
treatment for threatened abertion). Some of these exposures were very short aad invol 
a few days of treatment. The a 
fetuses is somewhat fess than | per 1000. In the past. female sex bh 
during pregnancy in an pt to treat threatened or habitual aborton, There is considerable 
evidence that estrogens are ineffective for these ini ons, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used during 
pregnancy, or ifthe patient becomes pregnant while taking this drug, she should be apprised of 
i the potential nsks to the fetus. and the advisability of pregnancy continuation 


DESCRIPTION: PREMARIN (Conjugated Estrogens, U.S P) contains a mixture of estrogens. 
oblained exclusively from natural sources, blended to represent the average composition af material 






























































derived from pregnant mares urine, It contains estrone, equilin, and l7eedinydroequilin, together 
with smaller amounts of [a-estradioal, equilenin, and i7a-dihydroequilenin as salts of their sulfate 
esters. 





INDICATIONS: Based on a review of PREMARIN Tablets by the National 
Sciences — National Research Council and/or other information, FDA has 
indications for use as foliows: 

Effective: 1, Moderate to severe vasomotor symptoms associated with the meno 
is no evidence that estrogens are effective for nervous symptoms or depre 
associated vasomotor symptoms, and they shouid not be used to treat such conditions.) 

2. Atrophic vaginitis 

3. Kraurosis vulvae 

4. Female hypogonadism 

5. Female castration 

6. Primary ovanan faure 

7 Breast cancer (for palhation only) in appropriately selected women and men with 
metastatic disea: 

8. Prostatic carcinoma -~ palliative therapy of advanced disease, 

9. Postpartum breast engorgement Although estrogens have been widely used for the 
prevention of postpartum _contraled studies have demor e 
incidence of significant pa gorg ntn pat ot receiving such hormanal tt 
low and usually r ansive Lo appropriate analgesic: or other supportive therapy Consequently, 
the benefit to be derived from estrogen the is indication must be carefully weighed 
against the potential sed nsk Of puerperal thromboembolism associated with the use of 
large doses of estrogens, 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOX 
WARNING) 
“Probably” effective: For estrogen deficienc «J osteoporosis, and only when u 
conjunction with other important therapeuth ures such as diet, Calcium, physiotherapy, 
and good general health-promoting measures. Final classification of this indication requires 
further investigation 


INDICATIONS: PREMARIN (Conjugated Estrogens, U.5.P) Vaginal Cream is indicated in the 

treatment of atrophic vaginitis and kraurosis vul PREMARIN Vaginal Cream HAS NÖT BEEN 

SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE MAY CAUSE 

SEVERE HARM TO THE FETUS (SEE BOXED WARNING) 

CONTRAINDICATIONS: Estrogens should not be in women (or men) with any of the following 

conditions: L Known or suspected cancer of the breast except in appropriately selected patients 
Known Of suspected estrogen-dependent neapiasia, 


g treated for metastatic disease 2. 
Known or suspected pregnancy (See Boxed Warn 4 Undiagnosed abnormal genital bleeding 
6. A past history of thrombophlebitis, 


5. Active thrombophlebitis or fhromboem batic 

thrombosis, or thromboembolic disorders associated with previous estrogen use fexcept when used 
in treatment of breast or prostatic malignancy). 

WARNINGS: Long term continuous administration of natural and synthetic estrogens in certain 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, and liver. There 
are now reports that estrogens increase the risk of carcinoma of the endometrium in humans. (See 
Boxed Warning.) At the present time there is no satsfactory evidence that estrogens given to 
postmenopausal women «ncrease the risk of Cancer of the Dr although a recent study has raised 
this possibility. There is a need for caution in prescribing estr 16 for women with a strong family 
history of breast cancer or who have breast nodu fit mal mamme 
























































































Adverse effects of oral contraceptives may be expected at the larger doses of estrogen u 
prostatic or breast cancer or postpartum breast engorger t; 






postpartum breast engorgement. Users of oral contraceptives have an increased risk of di 
such as thrombophlebitis, pulmonary embolism. stroke, and myocardial infarction. Cases of retinal 
thrombosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
users, An increased risk of postsurgery thromboembolic complications has also been reported in 
users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 weeks before 
surgery of the type associated with an increased risk of thromboembolism, or during periods of 
prolonged immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with estrogen 
use. They should be. used with caution in patients with cerebral vascular or coronary artery disease 
Large doses (5 mg conjugated estrogens per day). comparable to those used to treat cancer of the 
prostate and breast have been shawn lo increase the risk of nonfatal myocardial infarction. 
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insufficiency, metabolic hone diseases associated with hypercaicem 
bone grawth is not complete 

The following changes may be expected with larger doses of estr 

a. Increased suifobromophthalein retention 

b. Increased prothrombin and factors Vi, Vit IX, and X, deer 
norepinephnine-induced platelet aggregatiity 

c increased thyroid binding globulin (TBG) leading to increa 
as measured by PBI T4 by column, or T4 by unoassay Fr 
reflecting the elevated TBG; free T4 concentration is unaltered 

t. impaired glucose tolerance 

e Decreased preg: Hol excre 

f Reduced response to rr 

g Reduced serum folate 

h, Increased serum trglycerid 
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chzginess, mental depression, chorea: increase or decrease in w 
tolerance, aggravation of porphyria, edema, changes in libido. 
ACUTE OVERDOSAGE: May cause nausea. and withdrawal 
DOSAGE AND ADMINISTRATION: 
PREMARIN” Brand of Conjugated Estrogens Tablets, U.5.P. wan 
L Given cyclically for short-term use only. For treatrnent of moderate to severe vasomotor symptoms 
atrophic vaginitis. or kraurosis vulvae associated with the menopause (0 3 to smgZormMere chant A 
The lowest dose that will control symptoms shouid be chosen are medication’ should 
discontinued as promptly as possible, ae 
Administration should be cyche (e.g. Three weeks on and one weeh off} 
Attempts to discontinue or laper medication should be made al three to sic manth intervals. 
2. Given cyclically: Female hypogonadism Female castration Prmary ovanan fadure Osteoport 
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Female hypogonadism = 2.5 to 25 mg daily in divided doses tor 20 days. followed bya rest perio 
of lO days’ duration If bleeding does not occur by the end of tts penod, the same dosage scheduled 
repeated, The number of Courses of estrogen therapy necessary to produce bleeding may var 
depending on the responsiveness of the endometrium, $ 

If bleeding occurs before the end of the 10 day period. begin a 20 day estrogen- progestin cyél 
imen with PREMARIN (Conjugated Estrogens Tablets. U.S. P}, 2.5to 75 me daily in divided dosegi 
20 days. During the Jast five days of estrogen therapy, give ari oral progestin. If bleeding occur 
before this regimen is concluded, therapy 1 discontinued and may be ri on the fifth day: ¢ 
bleeding 

Female castration and primary ovanan fadure 1.25 mg gaty cyclically Adjust upward Ù 
downward according to response of the patient, For maintenance, adjust dosage to lowest level the 
will provide effective control. y 

Osteoporosis (to retard progression) 125 mg daily. 

3. Given for a few days. Prevention of postpartu 
for five doses. or 1.25 mg every four hours for five days 

4. Given chronically: Inoperable progressing prostatic cancer 

Inoperable progressing breast cancer im apo i 
women — 10 mg thr ily tor a penod of at 

Patients with an intact uterus should he monitore: 
measures taken to Out malenar the event of pe: 
bieeding. 
PREMARIN” Brand of Conjugated Estrogens, U.S.P Vaginal Cream 
Given cyclically for short-tern use only. For treatment of atrophic vaginit 
lowest dose that wil control symptoms should be chosen 
mmünued as promptly as possible, 
Administration should be cyclic (e.g. three weeks on and one week off) 
Attempts to discontinue or taper r O Si month intervals, 
Usual dosage range z ng on the severity of th 
g 1o 

Treated patents with an intact uterus should be monitored closely tor signs of endometrial cance 
and appropriate diagnostic measures should be taken to rule out matigr 
uring abnormal vaginal bleeding. 
HOW SUPPLIED: PREMARIN (Coryugated Estr 
contains 2,5 mg in bottles of 100 and 1.000. No. 866 
100 and LOOO. Also in Cycie Pack of 2l and 
contains 0.9 mg in boti 100. Also i C 
0.625 mgin bottles of 100 and 1.000. 
Each green tablet contains 0.3 mg in botti 
trademark of Ayerst Laboratones 
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Aiso Available Refit package: Each contains Net Wt 1 (42.5 g) tube. 4340/285 


References: 1, Judd HL. After the menopause. Transition 1983.1 19-30. 2. Etlik Y Tataryn 
IV. Meidrum DR, et al: Association of waking episodes with menopausal hot flushes. JAMA: 
1981 245: 1741-1744, 3, Meidrum DR: The pathophysiology of postmenopausal Symptoms. 
Sem Reprod Endocrino! 1983: 1(February): 11-17 4, Lindsay R, Hart DM, Clark OM: The 
minimum effective dose of estrogen for prevention of postmenopausal bone loss. Obstet 
Gynecol 1984:63:759-763. 5. Katz WA: Rheumatic Diseases: Diagnosis and Manage: 
ment. Philadelphia, JB Lippincott Co, 1977 p 672. 6. Reese WD: A better way to screen for. 
osteoporosis. Contemp Ob/Gyn 1983. 22{(Novernber): 116- 131 
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Mycelex-G: 
The original 3-night therapy for 
Vulvovaginal candidiasis 


ried... 


I Efficacy supported by more than 10 
years of worldwide clinical experience. 


I More than 200,000 new prescriptions in 
1983 in the U.S. alone." 


Trusted... 


O Clinical* and mycologic cure’ after 3 
nights of treatment. + 


o Low relapse or reinfection rate one 
month after treatment. 


O Low (1.6%) incidence of side effects. ' 
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Easy-to-use... 


O Easy to handle non-waxy tablets 
disperse quickly without the mess and 
leakage of suppository “meltables.” 


o Non-waxy tablets are simple to position 
with applicator or by hand. 


O Compliance is encouraged by the 
simple-to-follow 3-night regimen and 
easy-to-remember “before bedtime” use. 


Caution: Federal law prohibits dispensing without prescription. 





Reference 


1. Data on file, Miles Pharamaceuticals. 

‘Absence of signs and symptoms. 

tNegative cultures. 

{For pregnant patients, the 7-day course of therapy must be used. yce Ve 


Please see next page for Brief 
Summary of prescribing 


information. pel tae 100 mg vaginal tablets 


MILES 
Miles Pharmaceuticals 
Division of Miles Laboratories, Inc. ee 
West Haven, Connecticut 06516 USA Miles Pharmaceuticals 


© 1984, Miles Pharmaceuticals Division of Miles Laboratories, Inc. 
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Patient accepted, 
non-waxy, 
3-night therapy 


Mycelex-G 
(clotrimazole) 100 mg vaginal tablets 


ACTIONS: Clotrimazole is a broad-spectrum antifun- 
gal agent that inhibits the growth of pathogenic yeasts. 

Jotrimazole exhibits fungicidal activity in vitro against 
Candida albicans and other species of the genus 
Candida. 

No single-step or muiltiple-step resistance to clotri- 
mazole has developed during successive passages of 
Candida albicans. 

INDICATIONS: Mycelex-G Vaginal Tablets are indi- 
cated for the local treatment of vulvovaginal candidi- 
asis, The diagnosis should be confirmed by KOH 
smears and/or cultures. Other pathogens commonly 
associated with vulvovaginitis (Triehomonas and 
Hemophilus vaginalis) should be ruled out by appropri- 
ate laboratory methods. 

CONTRAINDICATIONS: Mycelex-G Vaginal Tablets 
are contraindicated in women who have shown hyper- 
sensitivity to any components ofthe preparation. 
PRECAUTIONS: Laboratory Tests: H there is a 
lack of response to Mycelex-G Vaginal Tablets, appro 
priate microbiological studies should be repeated to 
confirm the diagnosis and rule out other pathagens 
before instituting another course of antimycotic 
therapy. 

Application of C-labeled clotrimazole has shown 
negligible absorption (peak ot 0.03 mog/ml of serum. 
24 hours after insertion of a 100 mg tablet) from both 
normal and inflamed human vaginal mucosa. 

Usage in Pregnancy: While Mycelex-G Vaginal 
Tablets have not been studied in the first trimester of 
pregnaney, usein the second and third trimesters has 
not been associated with ill effects. Follow-up reports 
now available on 71 neonates of 117 pregnant patients 
reveal no adverse effects or complications attributable 
to Mycelex-G Sherer 
ADVERSE REACTIONS: Eighteen (1.6%) of the 1116 
patients treated with Mycelex-G in double-blind stud- 

es reported complaints during therapy that were pos- 
sibly drug-related. Mild burning occurred in six patients 
while other complaints, such as skin rash, itching, vut- 
val irritation, lower abdominal cramps and bloating, 
slight cramping, slight urinary frequency, and burning 
oritritation in the sexual partner, occurred rarely. 
DOSAGE AND. ADMINISTRATION: © The recom- 
mended dose is one tableta day for seven consecu- 
tive days. Recent studies indicate that an alternative 
regimen of two tablets a day for three consecutive 
days is similarly effective in nonpregnant patients; 
however, in pregnant patients the three-day treatment 
course did not prove to be effective and is therefore 
not recommended. They should receive the seven-day 
treatment, Using the applicator supplied, insert one or 
two tablets intravaginally preferably at bedtime. 

in the evant of treatment failure, other pathogens 
commonly responsible. for vaginitis should be ruled out 
before instituting another course of antimycotic ther- 
apy. There are no studies to show whether a second 
course af clotrimazole would be effective in patients 
who fail to respond to the initial course. 

HOW SUPPLIED: Mycelex-G Vaginal Tablets 100 
mg, white, tear-drop-shaped, uncoated tablets, sup- 
plied ina strip of seven tablets with plastic applicator 
and patient leaflet of instructions. 

Do not store above 35°C (95°F). 





DPSC Stocked: NSN 6505-01 -090-6795 





Miles Pharmaceuticals aes 
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` SOUTHERN CALIFORNIA 


General Obstetrics 
Gynecology/Perinatalogists 


Outstanding career opportunities for Board eligible 
certified Perinatalogists and general Obstetrician 
Gynecologists exist at our Hospital Medical Centers 
located in various parts of Southern California (Los 
Angeles, Orange, San Bernardino and San Diegi 

Counties). ee 


Facilities include fetal monitoring, laparoscop' 
sonography, colposcopy, etc. We have internship a 
residency programs as well as university affiliations 


Excellent benefits include: Paid malpractice, medical 
and dental coverage, continuing education, vac 
and sick leave, retirement plan, and partnershi 
available after two years. è 


Please write, including your curriculum vitae and three 
professional references to: 


William G. McCormick, M.D. . 
Regional Staffing Coordinator 
Departments of Obstetrics and Gynecology 
Southern California Permanente Medical Group | 
9985 Sierra Avenue, #4 10-04 
Fontana, California 92335 


an equal opportunity employer 
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oe PRACTICE 
OPPORTUN ITIES IN 
OBSTETRICS 

& GYNECOLOGY 








Physicians are needed for private 
ao practice opportunities in cities and 
mid-sized communities where National 

Medical Enterprises’ acute care 
hospitals are located: 


CALIFORNIA 
SOUTH CAROLINA 
TENNESSEE 
TEXAS 

ST. LOUIS 

NEW ORLEANS 
CHICAGO 


_ Establish a solo practice with financial 

| and practice management assistance 
__. provided at no obligation, or join an 
existing group of physicians already on 
F staff at an NME hospital. 





National Medical Enterprises is a 
proprietary hospital corporation that 
owns and operates more than 50 
hospitals nationwide. To explore a 
variety of private practice options, 
mail your CV. with your geographic 
preferences to: 








_. Manager, Physician Relations 
NATIONAL MEDICAL 
ENTERPRISES, INC. 

PO. Box 2140 

< Santa Monica, CA 90406 





OBSTETRICIAN- 
GYNECOLOGIST 


Excellent opportunity for a board- 
eligible/certified Obstetrician/Gyne- 
cologist to establish a private practice 
in upstate New York. Opportunity to 
work with an established practitioner. 
Cross coverage guaranteed. Initial 
practice subsidy and office space 
available. 550 deliveries per annum. 
Located in an Adirondack vacation 
area, the region provides year-round 
recreational opportunities, as well as 
access to several metropolitan areas. 
Send CV to: 
Jacqueline Emond 
Director of Human Resources 
NATHAN LITTAUER HOSPITAL 
99 East State Street 
Gloversville, New York 12078 








DEPARTMENT OF 
OBSTETRICS AND GYNECOLOGY 
EAST CAROLINA UNIVERSITY 
SCHOOL OF MEDICINE | 


The Department of Obstetrics and Gynecology, 
East Carolina University, Greenville, North Carolina 
is now accepting applications for the following cur- 
rently available academic positions: 


General obstetrics and gynecology 
Endocrinology 
Oncology 
Fetal-maternal medicine 


Salary and academic rank are negotiable. Candi- 
dates should be board eligible/certified in obstet- 
rics and gynecology or subspecialty board eligi- 
ble/certified as applicable. References must be 
provided upon request. Send curriculum vitae to: 


D. E. Darnell Jones, M.D. 
Professor and Chairman 
Department of Obstetrics and Gynecology 
East Carolina University 
School of Medicine 
Greenville, NG.27834 


East Carolina University is an Equal Opportunity Affirmative 
Action Employer 
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PERFORMANCE 
IS RIGHT 
In clinical trials involving more’ 
than 10,000 women worldwide, | 
NORDETTE proved to be a highly 

effective oral contraceptive with 
excellent cycle control and a ver 
low incidence of common sid 


effects, including breakthrough 
bleeding and spotting.* 


THE DOSAGE — 
IS RIGHT 


Each tablet contains an ultra low 15 
-mcg levonorgestrel andan ultra 
30 mcg ethinyl estradiol. It’s t 
_right dosage for the right. balance 
throughout the cycle. 


THE CHEMISTR’ 
IS RIGHT 
While some short-term studies 

have shown significant Nipi 
changes, separate, carefully con 

trolled long-term studies hav 
shown no significant changes in. 
total cholesterol, HDL cholesterol. 
and triglycerides with NORDETTE 
at 12 months.’ va : 
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*Serigus as well as minor adverse reactions have been r repor: 
following the use of all pral contraceptives. 






























See important information on reverse page. 


DOSE 
® i 
m cach tablet, Sats 


THE ULTRA LOW DOSE ORAL CONTRACEPT 
WITH THE RIGAT PROFILE. 






“Available, in 21-and 28-day dosage regimens. 





fll BRIEF: 
i. Indications and Usage —-NORDETTE” is indicated for the prevention of 


pregnancy in women who elect to use oral contraceptives (OC's) as a 
method of contraception. 
ications OC's shouid not be used in women with any of the 


“Aollowing conditions: 1. Thrombophiebitis or thromboembolic disorders. 


: 2A past history of deep-vein thrombophlebitis or thromboembolic disor- 


“ders. 3. Cerebral-vascular or coronary-attery disease. 4. Known or Sus- 


pected carcinoma of the breast. 5. Known or suspected estrogen-depen- 


-dent neoplasia. 6. Undiagnosed abnormal genital bleeding. 7. Known or 


Suspected pregnancy (see Warning No. 5}. 8. Benign or malignant liver 
tumor which developed during use of OC's or other estrogen-containing 
products. 





Cigarette smoking increases the risk of serious cardiovascular 
side effects from ora! use, This risk increases with 
age and with heavy smoking (15 or more cigarettes per day) and 
is quite marked in women over 35 years of age. Women whe use 


` |.. aral contraceptives should be strongly advised net to smoke. 


~The use of oral contraceptives is associated with increased risk of 
several serious conditions, including thromboembolism, stroke, 
myocardial infarction, hepatic adenoma. galibladder disease, hyper- 
tension. Practitioners prescribing oral contraceptives should be 
familiar with the following information relating to these risks 








“'1-Thromboembolic Disorders and Other Vascular Problems —An 


increased risk of thromboembolic and thrombotic disease associated with 


„use of OC's is well established. Three prncipai studies in Great Britain 


“and 3 in the U.S. have demonstrated increased risk of fatal and nonfatal 


“venous thromboembolism and stroke, both hemorrhagic and thrombotic 
These studies estimate that users of OC's are 4 to 14 times more likely 


than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS —In a collaborative American study of 
cerebrovascular disorders in women with and without predisposing 
‘Causes, it was estimated that the risk of hemorrhagic stroke was 
2.0.times greater in users than nonusers and the risk of thrombotic 







“stroke: was 4 to.9.5 times greater in users than in nonusers 


OCARDIAL INFARCTION (MI)-—An increased risk of MI associated 
the use of OC's has been reported. confirming a previously Sus- 
‘pected association, These studies, conducted in the UK, found, as 


“expected, that the greater the number of underlying risk factors for coro- 


i nary-artery disease (cigarette smoking. hypertension, hypercholesterole- 


“mia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the 
risk Of developing Ml. regardiess of whether the patient was an OC user 


Or'not. OC's, however, were found to be a clear additional risk factor. In 
ferms-of relative risk, it has been estimated that OC users who do not 
‘SMOKE (smoking is Considered a major predisposing condition to MI} are 
about twice as likely to have a fatal MI as nonusers who do not smoke. 
OC users who are also smokers have about a 5-fold increased risk of fatal 


“MI compared to users who do not smoke. but about a 10- to 12-fold 


increased risk compared to nonusers who do not smoke. Furthermore, 
amount of smoking is also an important factor. In determining importance 
‘of these relative risks, however, baseline rates for various age groups 


„Must be given serious consideration. importance of other predisposing 


“conditions mentioned above in determining relative and absolute risks has 
“not as yet been quantified: quite likely the same synergistic action exists, 


but perhaps to a lesser extent. 


“RISK OF OOSE—In an analysis of data derived from several national 
“sadverse-reaction reporting systems, British investigators concluded that 


risk:of thromboembolism, including coronary thrombosis, is directly 


“related to dose of estrogen in OC's. Preparations containing 100 meg or 


more of estrogen were associated with higher risk of thromboembolism 


than those containing 50-80 mcg. Their analysis did suggest, however. 
“that quantity of estrogen may not be the sole factor involved. This finding 


has been confirmed in the U.S. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES-—A 
kirge prospective study carried out in the UK estimated the mortality rate 


:: per 100,000 women per year trom diseases of the circulatory system for 
“users and nonusers of OC's according to age. smoking habits. and 


duration of use. Overall excess death rate annually from circulatory dis- 


“Bases for OC users was estimated to be 20 per 100,000 (ages 15-34— 


5/100,000; ages 35-44—33/100,000: ages 45-49—- 140/100,000), risk 


ii bemo concentrated in older women. in those with long duration of use. 


and in cigarette smokers. It was not possibie, however, to examine inter- 


“relationships of age. smoking, and duration of use, nor to compare 


effects of continuous vs. intermittent use. Although the study showed a 


:40-fold increase. in death due to circulatory diseases in users for 5 or 


more years, all these deaths occurred in women 35 or older. Until larger 


“numbers of women under 35 with continuous use for 5 or more years are 


available, it is nat possible to assess magnitude of relative nsk for this 
younger group. Available data from a variety of sources have been ana- 


“jyzed'to estimate risk of death associated with various methods of contra- 


ception. Estimates of risk of death for each method include combined risk 
‘of contraceptive method (e.9.. thromboembolic and thrombotic disease in 
the case of OC's) plus risk attributable to pregnancy or abortion in event 
of method faiture. This latter risk varies with effectiveness of method. The 
study concluded that mortality associated with ali methods of birth con- 
trol is low and below that associated with childbirth, with the exception of 


“OC's in women over 40 who smoke. Lowest mortality 1s associated with 


: condom or diaphragm backed up by early abortion. Risk of thromboem- 


bolic and thrombotic disease associated with OC's increases with age 


after about 30 and. for Mi, is further increased by hypertension, hyper- 


=cholesterolemia. obesity, diabetes. or history of pre-eclamptic toxemia, 
cand-especially cigarette smoking. Physician and patient should be alert to 


“earliest manifestations of thromboembolic and thrombotic disorders 


@9.. thrombophiebitis. pulmonary embolism, cerebrovascular insuffi- 


ciency, coronary occlusion, retinal thrombosis. and mesenteric thrombo- 





«Should any of these occur or be suspected. the drug shouid be 
discontinued immediately. A 4- to 6-foid increased risk of postsurgery 


“thromboembolic complications has been reported in OC users 
‘Abfeasibie, OC's should be discontinued at least 4 weeks betore surgery 


of a type associated with increased risk of thromboembolism or pro- 
longed immobilization. 

PERSISTENCE OF RISK OF VASCULAR DISORDERS—Findings trom one 
Study in Britain involving cerebrovascular disease and another in the U.S 
concerning Mi suggest an increased risk of these conditions in users of 


: OC's persists after discontinuation of the OC's. In the British study, risk of 


‘cerebrovascular disease remained elevated in former OC users for at least 
6 years after discontinuation. In the US. study. increased risk of Mi 
persisted for at least 9 years in women 40 to 49 years old who had used 
OC's for 5 or more years. Findings in both studies require confirmation 
since they are inconsistent with other published information 

2. Ocular Lesions—There have been reports of neuro-acular lesions such 
as optic neuritis or retinal thrombosis associated with use of OC's. Dis- 
continue OC's if there is unexplained, sudden or gradual, partial or 
complete loss of vision: onset of proptosis or diplopia: papiliedema: or 
tetinal-vascular fesions, and institute appropriate diagnostic and therapeu- 
tic measures. 

3. Careinoma—tong-term continuous administration of ether natural 








or synthetic estrogen in certain animal species increases frequency of 
carcinoma of the breast. cervix, vagina, and liver. Certain synthetic 
progestogens, none currently contained in OC's. have been noted to 
increase incidence of maramary nodules. benign and malignant. in dogs 
in humans, 3 case-control! studies have reported an increased risk of 
endometnal carcinoma associated with prolonged use of exogenous 
estrogen in postmenopausal women. One publication reparted on the 
first 21 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on OC's. Of cases found 
in women without predisposing risk factors (e.g. irregular bleeding at 
the time.O€"s were first given, polycystic ovanes}. nearly all occurred in 
women who had used a sequential OC. These are no ionger marketed. No 
evidence has been reported suggesting increased nsk of endemetnal can- 
cer i users of conventional combination or progestogen-only OC's. Sev- 
eral studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while aiso noting no overall 
increased risk of breast cancer in women on OC's, found an excess risk 
in subgroups of OC users with documented benign breast disease. 
Reduced occurrence of benign breast tumors in users of OC's has been 
well documented. in summary. there is at present no confirmed evidence 
from human studies of increased risk of cancer associated with OC's 
Close clinical surveillance of all women on OC's is, nevertheless, essen- 
tial. In all cases of undiagnosed persistent or recurrent abnormal vaginal 
bleeding, appropriate diagnostic measures should de taken te rule out 
malignancy. Women with a strong family history ot breast cancer or with 
breast nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 

4. Hepatic Tumors-—Benign hepatic adenomas have been found to be 
associated with use of OC's. One study showed that OC's with high hor- 
monat potency were associated with higher risk than lower patency OC's 
Although benign, hepatic adenomas may rupture and may cause death 
through intra-abdaminal hemorrhage. This has been reported in short- 
term as weli as long-term users. Two studies relate risk with duration of 
use of OC's, the nsk being much greater after 4 or more years’ use 

Whita hepatic adenoma ts rare, it should be considered in women pre- 
senting abdominal pain and tenderness, abdominai mass or shock. A few 
cases of hepatocellular carcinoma have been reported in women on OC's. 
Relationship of these drugs to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy, Birth Detects in Offspring, 
and Malignancy in Femaie Offspring—Use of temale sex hormones -— 
both estrogenic and progestational agents-— during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed 
in utero to diethyistiibestrol. a nonsteroidal estrogen, have increased risk 
of developing in iater life a form of vaginal or cervical cancer ordinarily 
extremely rare. This risk has been estimated to be of the order of 1 in 
1,000 exposures or less. Although there is no evidence now that OC's 
further enhance nisk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. Fur- 
thermore, 30 to 90% of such exposed women have been found to have 
epithelial changes of the vagina and cervix. Although these changes are 
histologically benign, it is not known whether this condition is a precursor 
of vaginal malignancy. Male children so exposed may develop abnormali- 
ties of the urogenstal tract. Although similar data are not available with 
use of other estrogens, it cannot be presumed they would not induce 
sim:lar changes. An increased risk of congenital anomalies, including 
heart defects and limb defects, has been reported with use of sex hor- 
mones. including OC's, in pregnancy. One case-control study estimated a 
4.7-fold increase in risk of limb-reduction detects in infants exposed in 
utero to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction defects 
in exposed fetuses is somewhat less than 1 in 1,000 live births. In the 
past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion, There is considerable 
evicence that estrogens are ineffective for these indications, and there is 
no evidence from well-controlled studies that progestagens are effective 
There is some evidence that triploidy and possibly other types of poly- 
ploidy are increased among abortuses from women who become preg- 
nant soon after ceasing OC’s. Embryos with these anomaives are virtually 
aiways aborted spontaneously. Whether there is an overall increase in 
Spontaneous abortion of pregnancies conceived soon atter stopping OC's 
is unknown. It is recommended that. for any patient who has missed 2 
consecutive periods. pregnancy should be ruled out before continuing 
OC's. If the patient has not adhered to the prescribed schedule, the possi- 
bility of pregnancy should be considered at time of first missed period. 
and further use of OC's should be withheld unti pregnancy nas been 
ruled out. If pregnancy is confirmed. the patient shouid be apprised of the 
potential risks to the fetus, and advisability of continuation of the preg- 
nancy should be discussed. It is alsa recommended that women who 
discontinue OC's with intent of becoming pregnant use an alternate form 
of contraception for a period of time before attempting to conceive. Many 
clinicians recommend 3 months, although no precise information is avail- 
abia on which to base this, The administration of progestogen-estrogen 
combinations to :nduce withdrawal bleeding shouid not be used as a test 
of pregnancy. 

6. Gallbladder Disease— Studies report increased risk of surgically con- 
firmed gallbladder disease in users of OC's and estrogens. in ane study, 
increased risk appeared after 2 years’ use and doubled after 4 or 5 years’ 
use. In one of the other studies, increased risk was apparent between 6 
and 12 months’ use. 

7. Carbohydrate and Lipid Metabolic Etfects-—-Dectease in glucose toler- 
ance has been observed in a significant percentage of patients on OC's. 
For this reason, prediabetic and diabetic patients should be carefully 
observed while on OC's. increase in triglycerides and total phospholipids 
has been observed in patients on OC's: clinical significance of this finding 
remains to be defined. 

8. Elevated Blood Pressure—increase in biood pressure has been 
reported in patients on OC's. in some women. hypertension may occur 
within a few months of beginning OC's. in the 1st year of use, prevalence 
of women with hypertension is low in users and may be no higher than 
that of a comparable group of nonusers. Prevalence in users increases, 
however, with longer exposure, and in the 5th year of use is 21 to 3 
times the reported prevalence in the tst year. Age is also strongly corre- 
lated with development of hypertension in OC users. Women who previ- 
ously have had hypertension during pregnancy may be more likely to 
develop elevation of blood pressure on OC's. Hypertension that develops 
as a result of taking OC's usually returns to normai after discontinuing the 
drug. 

9. Headache-—Gnset or exacerbation of migraine or development of head- 
ache of a new pattern which is recurrent, persistent, or severe, requires 
discontinuation of OC's and evaluation of the cause 

10. Bleeding irregularities —Breakthrough bleeding. spotting, and amen- 
orthea are frequent reasons for patients discontinuing OC's. In break- 
through bleeding, as in all cases of irregular vaginal bleeding. nonfunc- 
tional causes should be borne in mind. In undiagnosed persistent or 
recurrent abnormal bleeding from the vagina. adequate diagnostic mea- 
sures are indicated to rule aut pregnancy or malignancy. If pathology has 
been excluded. time or change to another OC may solve the probiem 
Changing to an OC with a higher estrogen content. while potentially useful 








in minimizing menstrual irregularity, should be done only if necessary, 
since this may increase risk of thromboembolic disease. Women with 
past history of oligomenorrhea or secondary amenorrhea or young 
women without regular cycles may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuing OC's. Women with these 
preexisting problems shouid be advised of this possibility and encouraged 
to use other methods. Post-use anovulation, possibly prolonged. may 
also occur in women without previous irregularities. 

11. Ectopic Pregnancy-—Ectopic as well as intrauterine pregnancy may 
occur in contraceptive failures. 

12. Breast-feeding--OC's given in the postpartum period may interfere 
with lactation and decrease quantity and quality of breast milk, Further- 
more, a smali fraction of the hormones m OC's has been identified in the 
milk of mothers on OC's: effects, if any, on the breast-fed child have nat 
been determined. if feas:bie. defer OC's until infant has been weaned. 
Precautions —GENERAL— 1. A complete medical and family history 
shouid be taken pnor to imtiation of OC's. Pretreatment and periodic 
physical examinations should include special reference to blood pressure. 
breasts, abdomen and pelvic organs, including Pap smear and relevant 
laboratory tests. As a general rule OC's should not be prescribed for 
tonger than 1 year without another physical examination. 

2. Under infiuence of estregen-progestogen preparations. preexisting 
uterine leiomyomata may increase in size. 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while on OC's shouid 
stop OC's and use an alternate method to try to determine whether the 
symptom is drug-related 

4. OC's may cause some degree of fluid retention. They should be 
prescribed wit) caution, and only with careful monitoring. in patients with 
conditions which might be aggravated by fluid retention. such as convul- 
sive disorders. migraine syndrome, asthma, or cardiac or renal 
insufficiency. 

5. Patents with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. I jaundice develops, OC's 
should be discontinued 

6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution 

7. OC users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. Cisnical significance is 
undetermined 

8. Serum folate levels may be depressed by OC's. Since the pregnant 
woman is predisposed to development of folate deficiency and incidence 
af folate deficiency increases with increasing gestation. 1s possible that 
if a woman becomes pregnant shortly after stopping OC's, she may have 
a greater chance of developing folate deficiency and complications attrib- 
uted to this deficiency. 

information tar the Patiemt--See Patient Package Labeling. 

Laboratory Tests- 1. The pathologist should be advised of OC therapy 
when relevant specimens are submitted. 

2. Certain endocrine- and fiver-function tests and blood components may 
be affected by estrogen-containing OC's. 

a. Increased sulfobromophthalein retention, 

b. increased prothrombin and factors Vil, Vill, IX. and X: decreased 
antithrombin 3; increased norepinephrine-induced platelet aggregability, 
c. Increased thyroid-binding globulin (TBG) leading to increased circulat- 
ing tota!-thyroid hormone, as measured by protein-bound iodine (PBI). 
T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG: free T4 concentration is unaltered 
d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test. 

Drug Interactions --- Reduced efficacy and increased incidence of break- 
through bleeding have been associated with concomitant use of rifampin 
A similar association has been suggested with barbiturates, phenylbuta- 
zone phenytoin sodium, ampicillin and tetracycline. 
Carcinogenesis, Mutagenesis, of Fertility—See Warnings 
section #3, 4. and 5 for information on carcinogenesis, mutagenesis, 
and impairment of fertility. 

Pregnancy — Category X. See Contraindications, Warnings. 

Wursing Mothers—-See Warnings. Because of the potential for adverse 
reactions in nursing infants from oral contraceptive tablets. a decision 
should be made whether to discontinue the drug, taking into account the 
importance of the drug to the mother. 

Adverse Reactions —An increased risk of these serious adverse reactions 
has ae Dan associated with use of OC's (see Warnings): thrombophlebitis, 
pulmonary embolism, coronary thrombosis, cerebral thrombosis. cere- 
bral hemorrhage, hypertension, galibladder disease, benign hepatomas, 
congenital anomalies, There is evidence of anassociation between the 
following conditions and use of OC's although additional confirmatory 
Studies are needed: mesenteric thrombosis, neuro-ocular lesions, e.g. 
retinal thrombosis and optic neuritis 
The following adverse reactions have been reported in patients on OC's 
and are believed to be drug-related. Nausea and/or vomiting, usually the 
most commen adverse reactions, occur in approximately 10 percent or 
less of patients during the first cycle. Other reactions, as a general rule, 
are seen much tess frequently or only occasionaily. Gastrointestinal symp- 
toms (such as abdominai cramps and bloating), breakthrough bleeding. 
spotting, change in menstrual flow: dysmenorrhea, amenorrhea during 
and after treatment, temporary infertility after discontinuance of treat- 
ment, edema, chioasma or melasma which may persist, breast changes: 
tenderness, enlargement, and secretion; change in weight (increase or 
decrease); change in cervical erosion and cervical secretion; possible 
diminution in lactation when given immediately postpartum, cholestatic 
jaundice; migraine: increase in size of uterine lelomyomata; rash 
{allergic); mentat depression; reduced tolerance to carbohydrates, vaginal 
candidiasis: change in corneal curvature (steepening), intolerance to con- 
tact lenses. 

The following adverse reactions have been reported in users of OC's, and 
the association has been neither confirmed nor retuted: premenstrual-tike 
syndrome, cataracts, changes in libido, chorea, changes in appetite, cys- 
tifis-like syndrome, headache, nervousness, dizziness, hirsutism, loss of 
scalp hair, erythema multiforme, erythema nodosum, hemorrhagic erup- 
tion, vaginitis, porphyria. 

Acute Overdese—Serious ili effects have nat been reported following 
acute ingestion of large doses of OC's by young children. Overdosage 
may cause nausea, and withdrawal bleeding may occur in females. 


# each tablet contains 
0.15 mg levonorgestrel and 
0.03 mg ethinyl estradiol 
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Summary of analysis of published articles 
September 1; 1983, through August 31, 1984 


Each year a retrospective analysis of the articles published in the JOURNAL is made and 
is presented to the Editorial Board and to the Advisory Committee on Policy. During the 
past fifteen years we have compiled data on the classification and type of articles accepted 
and published. A comparison of the data for the last two years is presented. Readers and 
authors should. noté the time from acceptance to publication was 5.60 months for the 
period analyzed in 1984.* 


*Publication time of articles for regular sections from article acceptance: 1983, 4.95 months; 1984, 
5.60 months. 















No. of Average length No. of Average length 
articles Pages per article articles | Pages per article 
Classification of article: ae 
Obstetrics 218 969 226 908 
Gynecology i ; 190 948 220 975 
Fetus, Placenta, and Newborn 161 757 185 758 
Education 3 12 5 29 
Communication in Brief 192 207 
Total _ 572 2878 636 2877 
Type of article: l 
Clinical 365 1542 . 302 975 
Clinical Investigation 98 503 231. 1162 
Basic Research . : 109 641 s 103 533 
Communication in Brief 192 207 
Total ; 572 2878 636 2877 
Analysis by JOURNAL section: - . ; 
Regular: Obstetrics, Gynecology, 301 1696 5.6 806 1554 5.1 
and Fetus, Placenta, Newborn J 
Society 127 794 6.2 163 979 6.0 
Communication in Brief 122 193 1.6 150 207 14 
Current Development 9 107 11.9 9 97 10.8 
Current Investigation : 2 9 4.5 
Clinical Opinion ~- 13 88 6.8 : 6 31 5.2 
Letter to the Editors 105 122 
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CLINICAL SECTION 





Clinical Opinion 


Spermicidal contraceptives and poor reproductive outcomes: 


The epidemiologic evidence against an association 


Michael B. Bracken, Ph.D., M.P.H. 


- New Haven, Connecticut 


The first widely publicized report of an association between spermicidal contraception and congenital 
malformations and-spontaneous abortion had considerable impact on obstetric practice. A large number of 
more recent epidemiologic studies have generally failed to support the earlier finding, and it is concluded 
that no such association has been demonstrated. The available evidence precludes the need for additional 
regulation of spermicidal contraception. (AM J OBSTET GYNECOL 1985;151:552- -6.) 


Key words: Congenital malformation, miscarriage, low birth weight, contracéption, 


spermicide 


The Maternal Health and Drugs Advisory Commit- 
- tee of the Food and Drug Administration was recently 
asked to address the following question. “Is there suf- 
ficient evidence in any of the present studies to warrant 
a special warning in the labeling concerning the use of 
vaginal spermicides during pregnancy?” After a day 
of testimony the committee concluded that there was 
“not sufficient evidence to warrant labeling spermicides, 
a decision which anyone familiar with the existing ep- 
idemiologic evidence would be hard | pressed to find 
fault with. 
Few practicing obstetricians will have been able to 
keep up with the rapidly growing literature on this 
‘topic, and an update of the current epidemiologic ev- 
idence is perhaps timely. In addition, epidemiologic 
studies are iricreasingly being used to provide evidence 
for or against regulations that directly influence ob- 
stetric practice, thus we present some observations on 
how epidemiologic inquiry relates to regulatory policy. 
The 14 studies reviewed here represent all the known 
epidemiologic studies that have considered an associ- 
ation of spermicide use with congenital malformations, 
spontaneous abortion, or low birth weight. 
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The extant epidemiologic literature 


Studies of congenital malformation. Congenital mal- 
formations have been the most frequently studied out- 
come associated with spermicides, with 10 studies re- 
ported in the literature. Table I (top section) lists these 
studies, shows their major design features, and reports 
their most important measures of association with a 
95% confidence interval. Five case-control studies have 
been reported,”® four of which found no association 
with spermicides, and there have been. five prospective 
studies,”"" four reporting no association. Some studies 
examined selected congenital diagnoses whereas others 
reported for all malformations. All of the latter studies, 
however, failed to show an association of spermicide 
use with, malformations, both when considered as a 
whole and when specific diagnostic subgroups were 
considered. Except where noted, the estimates reported 
in the table are unadjusted, since in none of the studies 
did adjustment for confounding variables materially 
change the estimate. 

The one case-control study reporting a positive 
association® had a small number of cases (n = 16); al- 
though all infants had Down’s syndrome, they were 
selected from a case series of patients with congenital 
heart defects and therefore represent a select group of 
newborn infants with Dawn’s syndrome. Use of sper- 
micides was ascertained simply as “during the period 
before this pregnancy” in determining the time of ex- 
posure. In contrast, the three most recént case-control 
studies*® reported on larger numbers of newborn in- 
fants with chromosome anomalies (a total of 248 chro- 
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Table I. Existing studies of spermicides and reproductive anomalies 













Measure of association 


95% confidence 
Estimate* limitt 












No. of 
Type of | cases | Exposure 
study | studied | measure 


Exposure 
closest to 
conception 






Year of 


Authors publication Comment 








Congenital anomalies 


Smith et al.? 1977 cc 93 SR “Method of 3.0 0.9, 9.7 Limb defects 
contra- 

. ception” 

Rothman? 1982 cc 16 SR “In period 3.5 1.1,11.0 Down’s syndrome 
before with heart disease 
pregnancy” 

Polednack et al.* 1982 cc 715 SR After last 0.7 0.2, 2.2 Chromosome anom- 
menstrual alies 
period 

4 2.0 0.5, 7.8 Limb defects 

Codero and Layde* 1983 cc 188 SR Pericon- 12. 0.4, 3.3 Chromosome 

ceptual anomalies 
1.0 0.3, 3.3 Limb defects 

Bracken and Vita? 1983 cc 1427 SR = Atconception 1.3 0.8, 1.8 All malformations 

Jick et al.’ 1981 Pr 56 P «600 daysof 2.2ċ 1.3, 3.9 All malformations 
delivery 
or sponta- 
neous 
abortion 

Huggins et al.* 1982 Pr 193 SR/P Diaphragmas 1.7 0.3, 8.8 Chromosome 
“main” anomalies 

i method 1.7 0.3, 8.8 Limb defects 

Mills et al.° 1982 Pr 1420 SR After last 1.0 0.9, 1.2 All malformations 
menstrual 
period 

Shapiro et al." 1982 Pr 2277 = SR/P 16 weeksof 11 0.7, 1.6 All malformations 
last men- 
strual 
period 

Linn et al.” 1983 Pr 58 SR “Last method 0.8 0.7, 1.1 All malformations 
used before (adjusted) 
pregnancy” 

Spontaneous abortion 

Scholl et al.” 1983 cc 363 SR Atconception 2.7} 1.3, 5.8 

Harlap et al." 1980 Pr 1507 SR After last 1.1 NE Age adjusted 
menstrual i 

. period 

Jick et al.“ 1982 Pr 222 P 12 weeks of 1.84 1,3, 2.4 
conception 

Huggins et al.° 1982 Pr 671 SR/P Diaphragm as 1.0 0.9, 1.2 Planned pregnancies 
“main” 0.64 0.5, 0.8 Unplanned preg- 
method nancies 


Low birth weight 
Scholl et al.” 1983 CC 2528 SR = Atconception NE NE No significant 
decrease of birth 
weight wich 


spermicides 
Polednack et al.‘ 1982 Pr 1018 SR After last 0.6 0.1, 4.2 Male newborn 
menstrual infants 
period 1.3 0.5, 3.6 Female new2orn 
infants 


CC, Case-control; Pr, prospective; SR, self-report; P, prescription; NE, no estimate. The odds ratio is used for case-control and 
the relative risk for prospective studies. 


*These were recalculated for some studies but not estimable for others. 
795% confidence limit calculated by means of the variance of the log of the estimate. 


tp < 0.05. 

mosome anomaly cases in all three studies) and, as Among the five prospective studies the first report 
shown in Tabie I, obtained greater precision in deter- of Jick et al.’ is the only one to report a positive asso- 
mining when exposure occurred with respect to con- ciation between spermicide use and congenital malfor- 


ception. mations. The study of Jick et al. can be criticized on at 
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least four counts. First, the measure of.spermicide use 
was extremely broad, i.e., a prescription filled within 
600 days of delivery. It is most likely that many of the 
“exposed” subjects were not actually exposed around 
the time of conception. For example, in the Yale study® 
only 27% of the control subjects using spermicides as 
recently as 2 months before conception actually used 
them at conception itself. Moreover, in the study of Jick 
et al.” there is no certainty that the “unexposed” group 
of women had not used spermicides. The second dif- 
ficulty with this study is the low number of malfor- 
mations observed. Not only were few cases studied (56 
versus a range of 58 to 2277 for the other prospective 
studies), but the rate of malformation in the unexposed 
population was low (1.0%) compared with many studies 


of hospital origin which range from 2% to 5% de-_ 


pending upon definition. In the spermicide-exposed 
group in Jick et al.’s study the malformation rate was 
only 2.2%. Third, the asemblage of malformations Jick 
et al. identified as being associated with spermicides— 
Down’s syndrome, limb reductions, hypospadias, and 
malignant neoplasms—all lack a common etiology, 
making it very unlikely that spermicides would be a 
shared risk factor. For example, trisomy 21, which 
causes Down’s syndrome, occurs at conception whereas 
hypospadias may occur relatively late in the first trimes- 
ter of pregnancy. Limb reduction defects are them- 
selves of mixed etiology, occurring either as a failure 
in the development of the limb bud or because of po- 
sitional intrauterine pressure resulting in necrosis of a 
previously developed normal limb. Fourth, it is not 
clear that Jick et al. adequately controlled their study 
for confounding variables. Only maternal age was ad- 
justed, and nothing is reported about the control of 
other potentially confounding factors. 

Because of the rarity of individual diagnoses of con- 
genital malformation, many studies have low statistical 
power for identifying moderate risks caused by sper- 
micides at statistically significant levels. It is important 
to note, therefore, that the case-control study of 
Bracken and Vita® and prospective study of Shapiro 
et al.” were large enough to detect relative risks of 
Down’s syndrome of the size reported by Rothman’? 
but failed to do so. Similarly, an increased risk of limb 
defects of the order reported by Jick et al.” could have 
been detected in the study of Mills et al.” but was not. 

Miscarriage studies. Four prospective studies have 
examined the association of spermicidal contraceptives 
and risk for miscarriage (middle section of Table I). 
Jick et al. first reported a positive association in their 
1981 paper (reviewed above) and expanded their anal- 
ysis in 1982 with use of the same population as that 
examined for congenital malformations." While some 
methodologic ambiguities were improved in the later 
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study, other problems persisted, the most important 
being a failure to adjust for any potentially confound- 
ing factors. This is particularly troublesome in the com- 
parison of women using spermicides in the 12 weeks 
before conception. Probably many of these pregnancies 
are “unplanned” and therefore occur in women known 
to be of higher risk for spontaneous abortion. The com- 
parison with women recently using oral contraceptives 
is at risk of being biased, since several studies have 
suggested that recent oral contraceptive use protects 
against miscarriage’; however, this itself remains a con- 
tentious issue. Huggins et al.” found no positive asso- 
ciation of spontaneous abortion with pregnancy in a 
study that had a higher spontaneous abortion rate than 
in Jick et al.’s study (13.8% in the unexposed group 
compared with 3.3% in Jick et al.’s study) but had an 
imprecise measure of spermicidal exposure which was 
limited to being the “main birth control method in use 
at any time.” In this study women who experienced an 
unplanned pregnancy and were using the diaphragm 
with spermicides close to conception had a significantly 
reduced risk of spontaneous abortion. 

Scholl et al.” have recently analyzed the National 
Survey of Family Growth and reported an association 
of spermicide use with spontaneous abortion. This 
study also has several major difficulties including (1) 
comparing women exposed to spermicides close to con- 
ception with those exposed after conception which, as 
in the Jick et al. study, does not account for confound- 
ing caused by breakthrough pregnancies occurring in 
women who are likely to be at higher risk of sponta- 
neous abortion than those who plan to stop contracep- 
tion; (2) asking women about all their pregnancies over 
a prior period of almost 4 years, which enhances the 
chance of biased recall of spermicide use in women 
experiencing spontaneous abortion, and, (3) using a 
fixed observation period so that women with a history 
of multiple spontaneous abortions are likely to be over- 
represented in the sample. Women with multiple spon- 
taneous abortions may be especially likely to use sper- 
micides and have frequent pregnancies and so be 
counted more than once in the analysis. By far the 
better-designed and most convincing investigation is 
the large cohort study (n = 32,123) of Harlap et al." 
which found no association between spermicide use and 
spontaneous abortion. Overall therefore, current evi- 
dence is against there being an association between 


spermicidal contraception and spontaneous abortion. 


Low birth weight. Birth weight is the third repro- 
ductive outcome studied, although by only two research 
groups (lower section of Table 1). Polednack et al.* re- 
ported spermicide use after the last menstrual period 
was significantly associated with lower average birth 
weight in female offspring but only in the male off- 
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spring of mothers who smoked. Spermicide use before 
the last menstrual period exerted no effect on birth 
weight. It should be noted that all the variables studied 
in the analysis accounted for only 14% to 20% of the 
variation in birth weight. Additionally, the proportion 
of clinically low—birth weight infants was not signifi- 
cantly influenced bv spermicide usage. Scholl et al.” 
found no association between spermicidal exposure 
and lower birth weight. 


Epidemiologic evidence and public policy 


The bias of first studies. It is probably no coincidence 
that the first, most widely publicized spermicide study 
was the positive one of Jick et al.” in 1981. It is quite 
common in epidemiology for the first published studies 
of an association to suggest a positive association, with 
subsequent reports being negative; a review of the oral 
contraception and malformation studies would provide 
another example. The reason for this is fairly obvious. 
Investigators are more likely to write up positive find- 
ings, reviewers to consider them of interest, editors to 
publish them, and the press to publicize them. It is only 
after the initial observation is published that investi- 
gators who have negative data feel obliged to report 
them. For example, we observed the absence of a sper- 
micide association in the Yale data in 1977 but gave 
little priority to a full analysis and writing of the paper 
until after the Jick et al. paper made headlines in 1981. 
The initial reports of association are also often based 
on secondary analyses of existing data, and specifically 
designed studies come later. A number of large studies 
specifically designed to test the spermicide-malforma- 
tion hypothesis are at present only in their data collec- 
tion stage. Thus several epidemiologic studies should 
be in the literature before the literature can be reviewed 
as evidence for public policy. 

Risk-benefit of product and regulatory policy. In 
considering whether to regulate a product, two risk- 
benefit analyses need to be considered: (1) the risk- 
benefit of the product itself and (2) the risk-benefit of 
regulation. For spermicidal contraceptives the benefit 
considerations are straightforward. Spermicides are an 
important, indeed the only, form of contraception 
available to many women, especially for those who for 
health reasons may not be able to use oral contracep- 
tives or an intrauterine contraceptive device, for 
women who cannot rely on their partner to practice 
rhythm and withdrawal or use condoms, and for 
women who are advised to delay conception after dis- 
continuing use of oral contraceptives or the intrauter- 
ine contraceptive device and for women not wishing to 
be sterilized. The potential risks of spermicides are the 
reproductive effects reviewed in this report. 

The benefits and risks of regulation itself are perhaps 
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less obvious. The benefits of regulation would include 
the avoidance of a number of congenital malformations 
and spontaneous abortions if the reported associations 
are in fact real. On the other hand, the risks of regu- 
lation, in light of the available weak evidence against 
spermicides, are considerable, ‘They include devaluing 
both the regulatory process and the credibility of epi- 
demiologic research in the public’s view, particularly if 
subsequent research confirmed the lack of an associa- 
tion and regulations had to be reversed. Regulatior. of 
spermicides would also have a deleterious effect, on 
individual behavior. It would almost certainly leac to 
an increase in unprotected intercourse with an increase 
in unplanned conceptions. It is also likely that women 
who conceived while using spermicides would be made 
extremely anxious about their pregnancies, some even 
to the extent of requesting induced abortions for preg- 
nancies that might otherwise be wanted. Publication of 
the Jick et al. paper in 1981 led directly to requests for 
amniocentesis and ultrasound among patients of ob- 
stetricians practicing at Yale-New Haven Hospital.'® 
Ironically, amniocentesis itself carries a small but doc- 
umented risk (1% to 2%) of inducing spontaneous 
abortion. 

The strength of epidemiologic evidence and regu- 
latory policy. The degree of evidence necessary for 
regulation is a function of at least two considerations: 
(1) whether regulation is to identify a product as bzing 
safe, that is, free of risk (e.g., the use of a drug in 
pregnancy); or whether a product is being labeled as 
hazardous (e.g., oral contraceptive use in women over 
35 years of age who smoke); and (2) the overall social 
risk-benefit of the product as just described. 

For all products I believe we should demand stronger 
epidemiologic evidence of safety than we might require 
in suggesting a hazard. It is in the public’s greater in- 
terest to label a product as hazardous than to sarctify 
it as safe. The second consideration is that of the prod- 
uct’s overall social benefit. When a product has overall 
social benefit (i.e., greater social benefits than risks), 
regulatory policy should demand even stronger epi- 
demiologic evidence before accepting an association of 
the product with a particular health risk. 

Regarding the decision on whether to label spermi- 
cidal contraceptives as a potential hazard, the situation 
is one in which not only do the products have social 
benefits but the epidemiologic evidence for an associ- 
ation with poor reproductive outcomes is extrzordi- 
narily weak. A comparison may be made for products 
with no social benefit (thalidomide and cigarettes) but 
with strong evidence for their association with repro- 
ductive problems. In these examples regulatory >olicy 
in the form of banning thalidomide and labeling cig- 
arettes is clearly justified. For spermicidal contracep- 


556 Bracken 


tives, however, the present epidemiologic evidence is 
_ too weak to support additional regulation. Moreover, 
any such regulation would incur significant social risks 
and, on the basis of currently available evidence, be 
contrary to the public’s best interest. 
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Clinical Articles 


The scheduling of repeat cesarean section operations: 
Prospective management protocol experience 


John A. Read, M.D., Colonel, MC, USA 


Honolulu, Hawaii 


There are benefits to patients and a busy obstetric service if repéat cesarean section operations are 
performed on a scheduled basis. Optimum management avoids prematurity and reduces the need for 
amniocentesis. Over a period of 20 months repeat cesarean sections were performed at Tripler Army 
Medical Center while a protocol with the following elements was used: (1) known last menstrual périod; (2) 
landmarks: positive urine human chorionic gonadotropin test by 6 weeks, Doppler fetal heart tone by 12 
weeks, date determination by examination before 10 weeks, fetoscope fetal heart tone by 20 weeks, and 
date determination by size before 30 weeks; (3) date determination by midtrimester sonogram(s); (4) 
normal third-trimester glucose screening; (5) biparietal diameter of 9.2 or 9.5 cm before scheduling. With 
two or more clinical landmarks and one date by sonogram or one landmark and date by two sonograms, 
elective repeat cesarean Section was scheduled at 39 weeks if the biparietal diameter was 29:2 cm 
(127). If dates by sonogram were less than dates by last menstrual period but greater than 1 week or if 
last menstrual period was unknown, dates by. sonogram and landmarks corresponding to dates by 
sonogram were used to electively schedule, with biparietal diameters of 9.2 or 9.5 cm respectively required 
(28). If protocol criteria were not met or earlier delivery was indicated (e.g., vertical scar or diabetes), 
amniocentesis was performed (42), except when not possible, advisable, or refused when patients either 
elected labor (20) or were scheduled if three or more criteria for 40+ weeks were met (18). Of 225 
patients (70.5%) scheduled by protocol (173), amniocentesis (34), or medical indication (18), 188 (58.9%) 
were delivered without labor. In the 147 patients (46.1%) delivered electively by protocol without labor 

or amniocentesis, there were no cases of respiratory distress syndrome and the mean birth weight was 
3517 gm. With early care and better patient compliance nearly all repeat cesarean sections can be safely 
delivered electively with the use of this protocol. (AM J OBSTET GYNECOL 1985;151:557-63.) 


Key words: Repeat cesarean section 


Much has been written lately promoting the idea of 
vaginal delivery after cesarean section operations. The 
fact remains that for many patients, and in many de- 
livery circumstances, repeat cesarean section remains 
the choice. There are benefits to both patients and to 
a busy obstetric service if repeat cesarean sections are 
performed on a scheduled elective basis, provided 
the risks of prematurity and respiratory distress syn- 
drome" *:* can be avoided. 
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Some authors* * would suggest the routine use of 
amniocentesis for the assessment of fetal pulmonary 
maturity with amniotic fluid studies before any elective 
delivery. However, it must be remembered that there 
are certain hazards with the performance of amnio- 
centesis.°” Also in many cases, because of placental po- 
sition or other factors, amniocentesis cannot easily be 
performed. 

Another alternative would be to allow repeat cesar- 
ean patients to enter labor first.* While the risk of se- 
rious consequences of labor with a previous low trans- 
verse scar is very sinall,!? this approach does rot offer 
reassurance when the previous scar is vertical or un- 
known, and it negates the advantages of scheduling. 

An optimum management approach would eliminate 
prematurity and at the same time greatly reduce the 
need for amniocentesis or labor before a repeat cesar- 
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A. KNOWN LMP 


* 


2 OR MORE LANDMARKS 








SINGLE MIDTRIMESTER 
SONO= DATES 


oo 


BPO29.2 CM 


| 


DELIVER AT 39 WEEKS 


a 


ONE LANDMARK 


TWO MIDTRIMESTER 
SONOS= DATES 
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B. UNKNOWN OR UNSUPPORTED LMP 


* 


» TWO COMPATIBLE 
MIDTRIMESTER SONOS 





2 OR MORE LANDMARKS 
=SONO DATES 





BPD29.5 CM 


| 


DELIVER AT 39+ WEEKS ** 


„œ NORMAL THIRD TRIMESTER TWO HOUR POSTPRANDIAL GLUCOSE. 


**LANDMARK OR SONOGRAPHIC DATES, WHICHEVER IS LESS. 


C. IN CASES WHERE ABOVE CRITERIA NOT MET AND AMNIOCENTESIS REFUSED OR NOT ADVISABLE, 
MAY ELECTIVELY SGHEDULE WITH THREE CRITERIA (CLINICAL AND ULTRASOUND) FOR 40+ WEEKS. 
(EX. 1 LANDMARK +7 SONO+BPD 9.5 =40+ WEEKS —™ SCHEDULE) 


Fig. 1. Criteria for elective repeat cesarean section without amniocentesis. LMP, Last menstrual 


period; BPD, biparietal diameter. 


ean section is performed. Toward this end, clinical pa- 
rameters for estimating gestational age and avoiding 
preterm delivery have been reassessed" and protocols 
combining clinical parameters and midtrimester ultra- 
sound have been employed,’* ' with little or no inci- 
dence of respiratory distress syndrome. 

The increased availability of obstetric ultrasound has 

suggested its use as a final scheduling parameter for 
elective repeat cesarean sections. Lee et al.'* found no 
infants of <2500 gm with a biparietal diameter >8.7 
cm, and Hayaski et al.” found no cases of hyaline mem- 
brane disease in which the biparietal diameter was 29.3 
cmafter 38 weeks’ gestation. However, Goldstein et al.” 
found a 24% incidence of lethicin/sphingomyelin ratios 
<2 when a minimum biparietal diameter of 9.0 cm 
alone was used; although Golde et al. had no cases of 
respiratory distress syndrome, a 7% incidence of leth- 
icin/sphingomyelin ratios <2 were found when a min- 
imum biparietal diameter of 9.2 cm alone was em- 
ployed. 

Prior experience at Tripler Army Medical Center 
had indicated that a combination of good dating pa- 
rameters, including midtrimester ultrasound confirm- 
ing dates and a biparietal diameter of =9.2 cm after 
38 weeks’ gestation could in the absence of diabetes 
mellitus virtually guarantee the absence of hyaline 
membrane disease in the newborn infant. The aim of 
the present study was to evaluate the performance of 
such a management protocol as applied to the elective 
scheduling of repeat cesarean sections. 


The management protocol 


All patients attending the obstetric clinic at Tripler 
Army Medical Center who had undergone one or more 
previous cesarean sections were evaluated according to 
the scheme shown in Fig. 1. The patient’s last menstrual 
period was determined if possible, as well as its nor- 
malcy, regularity, and interval and whether or not oral 
contraceptives were used. Information regarding the 
number, type, and indications for the prior cesarean 
section(s) was also placed in the obstetric record at the 
first visit or requested from the previous physician. Be- 
cause of possible delay in respiratory maturation in 
diabetic pregnancies, a diabetic screen consisting of a 
fasting and 2-hour postprandial glucose was ordered 
during the second and third trimesters (32 to 36 weeks). 

A prospective attempt was made to obtain as many 
as possible of the following clinical landmarks: (1) Pos- 
itive urine pregnancy test by the sixth week of gesta- 
tion. (2) Positive Doppler fetal heart tone by the 12th 
week gestation. (3) Early dates corresponding to ex- 
amination before the tenth week of gestation. (4) Fe- 
toscope fetal heart tone by the twentieth week of ges- 
tation. (5) Dates corresponding to uterine size before 
30 weeks of gestation. l 

During this period all patients who reported early 
enough for obstetric care received a screening ultra- 
sound examination (performed in the obstetric clinic 
usually at 18 to 24 weeks’ gestation) by means of a real- 
time scanner with a 3.0 or 3.5 mHz focused transducer 
(ADR, Inc., Tempe, Arizona). Biparietal diameters 
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were obtained by means of the internal electronic cal- 
iper to measure the largest outer-to-inner table dimen- 
sion with clear symmetrical midline anatomy at the level 
of the thalamus. Gestational age was estimated by 
means of the table from Sabbagha et al.® Whenever 
possible, a second ultrasound scan was also obtained 
during the second trimester. 

At 238 weeks’ gestation the patient was evaluated 
for scheduling. At this time clinical dating landmarks 
and ultrasound scans were reviewed and a final ultra- 
sound examination was performed. In those patients 
with a known last menstrual period, negative glucose 
screen, two or more landmarks with at least one mid- 
trimester sonogram that determined dates within — 1 
week and +2 weeks, or one landmark with at least two 
midtrimester sonograms determining dates, elective re- 
peat cesarean section was scheduled at =39 weeks’ ges- 
tation depending on schedule availability, if the bipa- 
rietal diameter was =9.2 cm. In cases where the last 
menstrual period was unknown or uncertain, the com- 
bination of two lancmarks.which equaled the dates as 
determined by two cr more sonograms and a biparietal 
diameter of 9.5 cm also allowed scheduling at 39+ 
weeks’ gestation. All cases which failed to qualify for 
elective scheduling by the above criteria were to have 
amniotic fluid pulmonary maturity studies if elective 
delivery prior to the onset of labor was planned. In 
cases where amniccentesis was either not possible or in- 
advisable because of placental position or lack of a safe 
fluid pocket (“tap site”) or where amniocentesis was 
refused, the patient was scheduled to be allowed to 
enter labor. However, if in waiting for labor the patient 
reached the point where three or more criteria (clinical 
and ultrasound) were present which indicated 40+ 
weeks’ gestation, she could then be electively scheduled. 

In those cases with a previous vertical scar, amnio- 
centesis, and delivery at 38 weeks’ gestation, if possible, 
was planned. Amniocentesis prior to delivery was also 
to be employed in all cases of diabetes mellitus. Delivery 
without either amniocentesis or satisfaction of protocol 
requirements was allowed for either maternal (e.g., pre- 
eclampsia) or fetal (e.g., definite intrauterine growth 
retardation or distress) indications. In cases of pre- 
mature labor or rupture of membranes, the cesarean 
section was repeated generally if the patient was beyond 
36 weeks’ gestaticn. If the gestation was felt to be pos- 
sibly <36 weeks, tocolysis and assessment of pulmonary 
maturity and possible infection was undertaken, if pos- 
sible, before appropriate therapy, delay, and repeat ce- 
sarean section was performed. 

All maternal and neonate charts were fevewel by 
the author. Respiratory distress syndrome was deter- 
mined by the typical clinical and x-ray assessment, com- 
bined with the requirement for supplemental oxygen, 
and confirmed by the neonatologist. 
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Table I. Method of scheduling and results for 
scheduled patients 


Delivered | Labor before 
Group Scheduled electively scheduled dete 


Protocol A 127 (39.8%) 114 (35.7%) 13 
Protocol B 28 24 4 
Protocol C 18 9 9 
Total protocol 173 (54.2%) 147 (46%) 26 (8.2%) 
groups. : 
With amniocentesis 34 (13.2%) 26 8 
With maternal or 18 (5.6%) 15 3 


fetal indications 


Total patients 225 (70.5%) 188 (58.9%) 37 (11.6%) 


Results 


During the 20-month period from October 1, 1930, 
to May 31, 1982, 332 patients with previous cesarean 
sections were delivered at Tripler Army Medical Cen- 
ter. Repeat cesarean sections were performed on £19 
(96%) of these patients. There were nine planned vag- 
inal attempts, with eight being successful, and an ad- 
ditional five unplanned vaginal deliveries of patients 
who presented in advanced labor prior to scheduling 
(at 35, 37, 37, 37, and 38 weeks). Included in the study 
population were 71 patients. who had more than one 
previous cesarean section, including 10 who had three 
previous cesarean deliveries. Nine patients were kncwn 
to have had a previous vertical incision, three of which 
were classical in type. There were 158 (47.6%) cases in 
which the uterine scar was undocumented or unknown. 
In all of these cases the uterine scar was suspected to 
be low transverse in type and indeed this proved ta be 
the case at operation. 

Among the repeat cesarean section patients the last 
menstrual period was known in 299 cases (93.7%). al- 
though only 233 (73%) patients were able to state that 
they were both sure of the date and that-their periods 
were regular. In the study population prenatal care and 
evaluation were obtained in sufficient time so zhat 
85.9% had at least one clinical landmark for the given 
last menstrual period and 93.3% were able to have at 
least one ultrasound scari before 29- weeks’ gestation. 
The stated last menstrual period was confirmed wi:hin 
+7 days on the initial second-trimester scan in 178 
patients. However, on the initial scan there were 39 
cases in which the biparietal diameter estimation of 
gestational age differed by >14 days plus or m-nus 
from estimation by the last menstrual period, including 
13 cases in which the date had been stated to be sure 
and the period to be regular. A second midtrimester 
scan was obtainable in 67.5% of cases. 

Glucose screening revealed 11 cases of diabetes mel- 
litus (3.4%), with two requiring insulin (nine Class A 
and two Class B). 

The patients undergoing repeat cesarean sections 
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Table II. Patients with previous cesarean 
section who entered labor (total population = 332) 


No. of l Week of 
patients gestation % 


Elected labor 20 39-42 6.0 
Labor before 
‘scheduled date: 
Protocol 29 >38 (all) 8.7 
Amniocentesis 16 <38 (8) 4.8 
Labor before 
scheduled 
Cesarean 65 <38 (27) 19.9 
section 38-39 (24) 
39 (15) 
Vaginal deliv- 5 35,37,37,37,38 1.5 
ery . 
Planned and de- 8 >38 (all) 
liyered vagi- 
nally 
Total No. of 144 43.4% 
patients 


„who were able to be scheduled, the method of sched- 
uling, and resultant type of delivery, whether elective 
-or in labor, are presented in Table I. Of the patients 
scheduled from the protocol group A, 84% had two or 
more clinical landmarks. In these’ patients the per- 
centage of clinical landmarks present were as follows: 
date determination by size (99+%), fetoscope fetal 
heart tone by 20 weeks (75%), dates determined by 
examination before 10 weeks (23.5%), Doptone fetal 
heart tone by 12 weeks (9%), arid positive urine preg- 
nancy test by 6 weeks (10%). The average gestational 
age at delivery in group A (n = 114) was 275.6 days 
(39.5 weeks). Reasons for scheduling in the group of 
those delivered for maternal or fetal indications in- 
cluded good estimated dates with suspected intrauter- 


ine growth retardation (11), oligohydramnios (2), wors-. 


ening chronic hypertension or preeclampsia (4), and 
anti-c,E sensitization with no tap site. Five of these pa- 
tients were delivered between 37 to 38 weeks’ gestation. 

A total of 42 amniocentesis procedures were per- 
formed, with ‘eight at the time of premature labor. 
There were 16 cases in which the biparietal diameter 
was =9.2 cm. In 14 of these, the lethicin/sphingomyelin 
ratio was =2.0, but in two cases, both with biparietal 
diameter equaling 9.6 cm and no clinical landmarks, 
the lethicin/sphingomyélin ratios were 1.8 and 1.9. De- 
livery was delayed a week in both cases, and neither 
infant developed respiratory distress syndrome. There 
was one patient for whom amniocentesis failed to obtain 
fluid. She then elected to labor before having repeat 
cesarean section, , 

All patients with previous cesarean sections who en- 
tered labor prior to repeat cesarean section or vaginal 
delivery are characterized in Table I. In all there were 
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40/332 patients (12%) who entered labor and were de- 
livered prior to 38 weeks’ gestation. An additional five 
patients were delivered because of indications before 
38 weeks. The preterm (38 week) rate is then 13.6%, 
with 21 of 332 potential and 20 of 319 repeated cesar- 
ean sections (both 6.3%) delivered before completing 
37 weeks. There were another 33 of 332 patients (9.9%) 
delivered between 266 and 272 days from the last men- 
strual period, leaving only 255 of 332 patients (76.8%) 
possibly available for scheduling at 39 weeks (273 days) 
or greater. Because of the lack of schedule space and 
operating time, patients were often scheduled 3 to 4 
days later than they could have been, with the result 
that 19 scheduled patients labored after 39 weeks’ ges- 
tation and before their scheduled date. At least two 
patients in the group electing labor could have been 
scheduled on further observation, while on the other 
hand 22 patients who initially did not meet criteria on 
first examination after 38 weeks (usually biparietal di- 
ameter of <9.2 cm) were able to be scheduled with an 
additional period of observation (usually 1 week). 

At the time of delivery, general anesthesia was used 

in 29.3% of electively delivered patients and 51.1% of 
those ir: labor. Except for two epidural injections, spinal 
anesthesia was the predominent anesthesia for delivery, 
having been utilized in 61% (195) of all patients. Of 
the 157 sterilization procedures performed (49.2%), six 
were cesarean hysterectomies: five elective for gyne- 
cologic indications and one an emergency procedure 
for uncontrollable hemorrhage and uterine atony. 
' There were no maternal mortalities. The average 
hospital stay after delivery was 3.9 days in the laboring 
patients and 3.8 days in those’ without labor (excluding 
one patient with peripartal cardiomyopathy and a 26- 
day postpartum stay). The usual stay for the over- 
whelming majority-of patients (87.5%) was 3 or 4 days. 
Only 15 patients (4.7%) stayed >5 days. The estimated 
blood loss exceeded 1000 ml in only 16 cases (5%). 
Twelve patients (3.8%) received blood transfusions, five 
in the labor group and seven in the nonlabor group. 
Transfusions were used in three cases of placenta 
previa, one case with von Willebrand’s disease, a uterine 
artery laceration, and the emergency hysterectomy. 
None of the elective cesarean hysterectomies required 
transfusions, f 

Duriùg'the period under study, cefamandole nafate 
irrigation”! of the operative site was used routinely in 
all nonallergic patients. There was only one case of 
endometritis in the electively deliverd nonamniocen- 
tesis patients (1 of 162, or 0.6%). This is a significantly 
different rate than in laboring patients: 6 of 131, or 
4.6% (p < 0.05 x°). There were three cases (11.5%) in 
the 26 performed electively after amniocentesis 
(p < 0.05 compared to elective nonamniocentesis de- 


Volume 151 
Number 5 


liveries) for an overall rate of 10 of 319, or 3.1%. The 
rate of urinary tract infections was also significantly 
greater (p < 0.01) in the laboring group (13 of 131, or 
9.9%) than in the nonlaboring patients (4 of 188, or 
2.1%). 

The incidence of scar dehiscence, or “window,” dis- 
covered at the time of cesarean section was 3 of 131, 
or 2.3%, in the labor group and 7 of 188, or 3.7%, in 
the nonlaboring patients. One case occurred in the 13 
vaginal deliveries for an overall incidence of 3.3% (11 
of 332). None of these posed a serious problem, and 
all at the time of cesarean section were repaired with 
the uterine closure without difficulty. 

There was a single antepartum fetal death in this 
series which was allowed to be delivered vaginally at 38 
weeks and a single neonatal death (a 4120 gm female 
infant delivered after mature amniocentesis, with a tho- 
racolumbar open neural tube defect, Arnold-Chiari 
malformation, and gut malrotation, of sepsis at 20 days 
of age). There were no instances of respiratory distress 
syndrome among any of the electively delivered infants. 
However, three cases occurred in infants delivered at 
33+ weeks (1880 gm), 36+ weeks (3430 gm), and 37 
weeks (2998 gm). These infants were hospitalized for 
19, 10, and 16 days, respectively. In all, only nine in- 
fants remained hospitalized after the mother’s dis- 
charge: the above three plus an infant with intrauterine 
growth retardation, a poorly feeding premature infant 
in the labor group (5), a small—for—gestational age in- 
fant following meconium aspiration, a large—for—ges- 
tational age (5470 gm) infant after amniotic fluid as- 
piration with persistant fetal circulation, one hyperbil- 
irubinemic term infant, and the infant who later died. 

The mean birth weights of the electively delivered 
groups were protocol A group, 3500 + 470 gm; pro- 
tocol B group, 3555 + 377 gm; and protocol C group, 
3650 + 533 gm. These compare with a mean birth 
weight of 3374 + 429 gm for the group with elected 
labor and 3375 + 394 gm for the group with amnio- 
centesis but not in labor. The electively delivered vag- 
inal group averaged 3638 + 348 gm. In the 114 pa- 
tients delivered electively from protocol A, there were 
six infants <2900 gm, all of whom were estimated to 
be of 40 weeks’ gestation on neonatal examination (two 
small—for—gestational age infants.) In this same group 
there were 15 infants >4000 gm. 


Comment 


The decision to routinely perform a repeat cesarean 
section has recently been questioned” in view of sug- 
gested disadvantages to patients in terms of cost, avoid- 
ance of iatrogenic prematurity, and maternal morbid- 
ity. Also, as previously noted, a trial of labor appears 
safe and has a reasonably good chance of success in the 
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properly selected patient. There are, however, safety 
requirements® that are not always available (e.g., im- 
mediate operating room availability and 24-hour on- 
floor anesthesia) to every obstetric service. Further- 
more, although many patients are interested in a 
vaginal delivery attempt, many elect to undergo repeat 
cesarean section either initially or as term approaches. 
In addition, others are removed because of risks as the 
pregnancy progresses. 

The advantages of elective scheduling for the patient 
relate to family and job considerations but also to de- 
creased possibility of aspiration pneumonia, a greater 
likelihood of conduction anesthesia, and decreased po- 
tential infectious morbidity when labor and ruptured 
membranes prior to cesarean section are avoided. Ad- 
vantages to the busy obstetric, anesthesia, and neonatal 
services in terms of planned staffing and availability of 
back-up assistance are obvious. 

Of the potential disadvantages to the patient, there 
is no real difference in cost to the military patient be- 
tween vaginal and cesarean delivery. Despite infection 
rates in this series as low or lower than those usually 
ascribed to vaginal delivery,” there was still a signifi- 
cantly increased risk of infection for the laboring pa- 
tient. In most situations the additional hospital days for 
the infected patient can be quite costly. Although the 
overall maternal morbidity was extremely low in this 
series, one might suspect that it still would be more 
than with vaginal delivery. However, most of the major 
problems or complications in these patients (e.g., blood 
transfusion) were the result of medical or obstetric cir- 
cumstances that did not directly relate to the cesarean 
section operation. 

The ability to electively schedule repeat cesarean sec- 
tions without the need for amniocentesis and without 
iatrogenic prematurity and respiratory distress syn- 
drome was the major thrust of this management pro- 
tocol. This relatively conservative management scheme 
sought to combine ideas and lessons previously re- 
corded or suggested in the literature with past expe- 
rience at this institution. 

Although a certain and reliable last menstrual period 
is the most reliable indicator of gestational age, Hertz 
et al.'* found that to be 90% sure of its being 38 weeks, 
it needed to be 42 weeks by last menstrual period. The 
number of patients (12.2%) in this series for whom 
initial dates by sonogram differed from dates by the 
last menstrual period by more than two weeks attests 
to the hazards of total reliance upon the last menstrual 
period even if it is “certain.” Although Andersen et al.” 
states that in patients with a known last menstrual pe- 
riod additional clinical information did not improve the 
prediction of a delivery date, one suspects that the in- 
formation is valuable in differentiating the true “cer- 
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tainty” of the period. In addition, in a.highly mobile, 
multiracial, and military population such as ours, mul- 
tiple additional factors may affect the “certainty” of the 
stated last menstrual period as opposed to that of a 
stable private population. 

The standard error in the prediction of the delivery 
date observed by the above authors may as much reflect 
the biologic variation of “term” and the bias as to when 
the clinical landmarks were obtained as any error in 
their inherent predictiveness. The observations that an 
estimated date of confinement predicted by several clin- 
ical examinations and landmarks can be as accurate as 
a known last menstrual period,” even when differing 
from a given last menstrual period” provides support 
for the various aspects of the management scheme. 

The use of one or more ultrasound examinations 
during a period when a 90% confidence interval is + 10 
days” is a powerful tool for the confirmation of men- 
strual dates and clinical landmarks. Caution must be 
exercised before any “changing” of dates with ultra- 


sound findings. What clinical data are available should: 


confirm the ultrasonic findings, and even then the most 
conservative dates should be‘selected. Third-trimester 
scans should not be used to change dates, as one risks 
occurrence of respiratory distress syndrome in a less 
mature infant with a higher biparietal diameter per- 
centile. Such a deviation from protocol was noted by 
Frigoletto et al.‘ In contrast, the use of clinical param- 
eters alone by Harris and Meade” resulted in a 3% 
incidence of respiratory distress syndrome. 

A glucose screen was performed because infants of 
diabetic mothers may be large for estimated dates, giv- 
ing a false clinical and ultrasound impression of further 
gestational age than dates indicate. At the same time 
lung maturity may be delayed in a diabetic pregnancy.” 
One Class B diabetic patient in this series with good 
estimated dates required three amniocenteses before a 
mature value was obtained at 41 weeks. It is therefore 
still recommended that an amniocentesis for indices of 
pulmonary maturity still be performed before elective 
scheduling in the diabetic patient. 

The use of the terminal ultrasound examination and 
the biparietal diameter value of 29.2 cm exists in the 
management scheme for several reasons. First, unpub- 
lished experience over several years at this institution 
suggested that if gestational age had been confirmed 
with ultrasound scans during the second trimester, then 
a biparietal diameter of 29.2 cm after 38 weeks was 
always associated with pulmonary maturity. Published 
data” showed retrospectively that in the absence of di- 
abetes no cases of respiratory distress syndrome oc- 
curred if the biparietal diameter was =9.2 cm, although 
lung profiles were transitional in 4 of 57 cases. Second, 
management involving only clinical landmarks and 
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midtrimester ultrasound studies" had still resulted in 
a small incidence of iatrogenic prematurity with respi- 
ratory distress syndrome. Third, the terminal exami- 
nation provided a late assessment of fetal growth and 
an additional buffer against error in assessment of ges- 
tational age. It pointed out suspected intrauterine 
growth retardation or possible minor dating error and 
suggested antepartum testing, amniocentesis, indicated 
delivery, or simple delay in scheduling in several cases. 

On the other hand, it is felt that the terminal ex- 
amination cannot be used in a vacuum for all the rea- 
sons already discussed, including diabetes, wide dating 
error of third-trimester scans, and the inability of the 
biparietal diameter alone to predict the lethicin/sphin- 
gomyelin ratio.'* In the two cases with 9.6 cm biparietal 
diameters and lethicin/sphingomyelin ratios <2.0: 1 
(1.8 and 1.9), there were no dates supporting clinical 
landmarks because of late registration. (In both cases, 
values of optical density at 650 nm” were mature.) The 
biparietal diameter value of 29.5 cm was chosen as a 
more conservative ultrasonic indicator of term in the 
absence of known last menstrual period or last men- 
strual period—supporting data. However, an ultra- 
sound estimated date of confinement with supporting 
landmarks is still required (Fig. 1, B). 

Thirty-nine weeks is used as the time for scheduling 
because it potentially leaves the majority of patients 
available for elective delivery prior to labor (here it 
was 76.3%), yet at the same time provides a fair margin 
of safety in terms of gestational age, considering most 
clinical and ultrasound parameters have an accuracy 
of +10 days to 2 weeks. 

The high incidence of “unknown” (usually suspected 
by patient history and prior cesarean section indication, 
but undocumented for the most part) scars again relates 
to the high degree of mobility in the study population. 
Prior cesarean sections had been performed in multiple 
civilian and military hospitals around the world. Both 
late registrations and the relative isolation of our in- 
stitution in Hawaii additionally made the obtaining of 
scar documentation most difficult. 

Finally, in terms of performance the management 
protocol did succeed in eliminating iatrogenic prema- 
turity in electively scheduled repeat cesarean sections. 
At the same time it resulted in the performance of 
amniocentesis in only 13.2% of the cases. This contrasts 
with the 32.1% incidence in Toffle et al.’s series” or the 
28.5% incidence in Hayashi et al.’s series” and com- 
pares with the 12.7% in Frigoletto et al.’s series'*. Fur- 
thermore, it did this without decreasing the numbers 
of patients scheduled electively on protocol criteria 
alone (54.2%) or delivered as planned (46%) versus the 
results of Toffie et al. of 59.5% and 50.8%, respectively. 
With better patient compliance and logistic support an 
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even greater number could have been safely delivered 
on a scheduled elective basis with the use of this com- 
bined systems approach to scheduling. 


12. 


13. 
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- Previous cesarean section: The risks and benefits of oxytocin 


usage in a trial of labor 


Janet M. Horenstein, M.D., and Jeffrey P. Phelan, M.D. 


Los Angeles, California 


Permitting a trial of labor in patients with a previous cesarean birth is rapidly becoming an accepted 
alternative to routine elective repeat cesarean secticn. As interest in this approach has grown and the risks 
‘associated with a trial of labor have been better defined, the use of oxytocin in these patients emerges 

as a pertinent issue. Our retrospective experience of oxytocin use in patients undergoing a trial of labor 
suggested no increased maternal or fetal risk compared to patients who did nct receive oxytocin. On 

the basis of our prior experience, we set out to investigate prospectively the roe of oxytocin in 732 patients 
with prior cesarean section who underwent a trial of labor. During the study period, 289 (40%) patients 
received oxytocin for either induction (32, 11%) or augmentation (257, 89%) of labor and 443 patients did 

` not receive oxytocin. Successful vaginal delivery was achieved in 200 patients (69%) as opposed to 

395 (89%) of the patients who did not receive oxytocin. The incidences of dehiscence in the oxytocin and 
no oxytocin groups were 3% and 2%, respectively. Further analysis of vaginal and cesarean delivery 
complications for the two groups were contrasted and no significant differences were found with respect to 
the incidence of hemorrhage, uterine atony, hysterectomy, or the requirement of transfusions. Neonatal 
outcome was also comparable for both groups. On the basis of our prospective experience, it appears that 
the use of oxytocin, when carefully monitored, is a safe and reasonable consideration in the patient 
undergoing a trial of labor. (AM J OBSTET GYNECOL 1985;151:564-9.) 


Key words: Cesarean section, trial of labor, oxytocin 


Recent clinical attention has focused upon whether 
patients with a prior cesarean delivery should be per- 
mitted a trial of labor. Several investigators have re- 
ported that vaginal delivery after cesarean section is 
safe when done in properly selected patients and in the 
appropriate clinical setting." These investigators con- 
cluded, therefore, that a trial of labor does appear to 
be a reasonable alternative to routine repeat cesarean 
delivery. 

Although the current literature attests to the merits 
of a trial of labor in the patient with prior cesarean 
section, several major clinical questions have not been 
adequately addressed in the past. For example, can pa- 
tients undergoing a trial of labor receive oxytocin? The 
major argument against oxytocin use has been that the 
intrapartum administration of oxytocin would be as- 
sociated with an increasd risk of uterine rupture and 
its attendant maternal and fetal sequelae.'*"* However, 
prior reports'® and our own retrospective experience’ 
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on the use of oxytocin in patients undergoing a trial of 
labor have failed to demonstrate any increased mater- 
nal or fetal risk: Nonetheless, and because the total 
population studied to date is relatively small, a pro- 
spective investigation was undertaken at our institution 
to clarify further the risks and benefits of oxytocin ad- 
ministration in patients with a prior cesarean birth who 
undergo a trial of labor. 


Material and methods 


Between July 1, 1982, and June 30, 1983, patients 
with prior cesarean births were prospectively studied 
at the Los Angeles County/University of Southern Cal- 
ifornia Medical Center. During this time period, pa- 
tients with a known vertical incision or two or more 
prior cesarean sections were not permitted a trial of 
labor. In addition, and for purposes of this report, pa- 
tients with multiple gestations, unknown intent as to a 
trial of labor, and a previous hysterotomy or myomec- 
tomy were excluded. Prior to an attempted trial of labor 
and the administration of oxytocin, informed consent 
was obtained. 

In those patients undergoing a trial of labor, oxytocin 
was administered when indicated for obstetric reasons. 
Oxytocin was administered intravenously in an incre- 
mental fashion to a maximum dose of 22 mU/min via 
a Harvard pump. Patients undergoing a trial of labor 
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Table I. Indication for the use of oxytocin in 
patients with previous cesarean section 






Vaginal delivery 


Indication 


Induction of labor 32 23 72 
Augmentation of labor 257 177 69 
Prolonged latent phase 17 14 82 
Prolonged active phase 6 6 100 
Arrest of dilatation 107 49 46 
Failure to descend 5 4 80 
Protracted descent 1] il 100 
Arrest of descent 3 0 “0 
Desultory labor 50 43 86 
Reason for use unclear 58 50 86 


Table II. Delivery outcome for 732 patients 
with prior cesarean section with regard to 
use of oxytocin and indications for repeat 
cesarean section 











Oxytocin, No oxytocin, 
Indication for cesarean delivery cesarean delivery 
cesarean (N = 89, 31%) (N = 48, 11%) 





delivery (n) (n) 





CPD/FTP 55 28 
Fetal distress 8* 11* 
Breech 3 4 
Maternal 11 0 
Other 12 5 


CPD/FTP = Cephalopelvic disproportion. Vaginal deliv- 


ery, oxytocin, 200 (69%) and vaginal delivery, no oxytocin, 
395 (89%): p < 0.05. 
*p < 0.05. 


were continuously monitored with direct fetal moni- 
toring techniques. Clinical findings consistent with 
uterine rupture were considered indications for im- 
mediate abdominal delivery. Otherwise, cesarean sec- 
tion was reserved for obstetric indications. 

Maternal outcome for the oxytocin and nonoxytocin 
groups were assessed as to successful trial of labor, pre- 
vious indication for cesarean delivery, uterine ‘dehis- 
cence or rupture, febrile morbidity, blood loss at deliv- 
ery, transfusion requirements for each group, and the 
duration of hospital stay. Fetal and neonatal outcomes 
for the two groups were also contrasted as to the in- 
cidence of Apgar scores <7 at 1 and 5 minutes, birth 
weight, and perinatal mortality. 

Statistical analysis was done with the use of x” analysis 
and Student's ¢ test. Significance was considered with a 
p value <0.05. 


Results 

During the study period, 732 patients underwent a 
trial of labor. Of these, 289 (40%) received oxytocin for 
either the induction (32) or the augmentation (257) of 
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Table III. Vaginal delivery complications 
associated with trial of labor and separated as 
to oxytocin usage 






- No oxytocin 
(N = 395) 





Complication 

Perineal lacerations 30 15 62 16 

(third/fourth 

degree) 
Hemorrhage 37 19 61 15 
. (>500 ml) 
Uterine atony 9 5 8 2 
Transfusion 9 5 12 3 


Table IV. Intraoperative complications 
associated with cesarean delivery and separated 
as to oxytocin usage 









No oxytocin 
(N = 48) 


Complication 
Hemorrhage 10 11 9 19 
(>1000 ml) 
Uterine atony 3 3 1 2 
Lacerations/incision 0 2 4 
“extension 
Bladder injury 2 2 1 2 
Hysterectomy 1 l 1 2 
Transfusion 8 9 8 17 





labor. Indications for oxytocin are illustrated in Table 
I. In those patients who received oxytocin, for either 
induction or augmentation of labor, a similar incidence 
of vaginal deliveries was observed. In patients receiving 
oxytocin for induction of labor (n = 32, 11%), 23 (72%) 
were deliverd vaginally and nine (28%) were delivered 
by cesarean section. In patients receiving oxytocin for 
augmentation of labor (n = 257, 89%), 80 (31%) were 
delivered by cesarean section and 177 (69%) were de- 
livered vaginally. The mean duration of oxytocin was 
6.9 + 5.7 hours. 

In Table II, outcome of the trial of labor for the two 
study groups is depicted. Successful vaginal delivery 
was significantly more frequent in the nonoxytocin 
group (89%) than in the oxytocin group (69%) 
(p < 0.05). With the exception of fetal distress, indi- 
cations for repeat cesarean birth were similar for both 
groups. In the nonoxytocin group, operative inter- 
vention for fetal distress occurred significantly more 


‘often than in those patients who. received oxytocin 


(p < 0.05). ; 

The vaginal delivery complications associated with a 
trial of labor, separated as to oxytocin usage, are illus- 
trated in Table III. The incidences of perineal lacer- 
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Table V. Maternal outcome and hospital stay for those patients undergoing a trial of labor with or 
without oxytocin 






Febrile morbidity 4 = 42 24 
Dehiscence ' 6 30 3: 
Hospital stay (days) 2.3 . 41 


Table VI. Prior cesarean section neonatal outcome 


Oxytocin (N = 289) 


Success ` Failure, cesarean 


section (N = 89) 





No oxytocin (N = 443) 





‘Failure, cesarean 
section (N = 48) 








27 9 2.3 12 25 
3.4 5 1.3 1 2.1 
2.2 4.6 








1 min Apgar score <7 : 43 ri 
5 min Apgar score <7 3 0.8 
Antepartum death ` 1 


Neonatal death 


1 
Mean birth weight (gm) 3429 3695 


40 32 16 31 34 
10 4 2 5 6 
1 1 
0 1 
3420 3639 





ations, hemorrhage >500 ml, uterine atony, and the 


need for blood transfusions were comparable for both 
soups i ; 

‘Table IV illustrates the intraoperative complications 
uoaa with cesarean, delivery in those patients un- 
dergoing a trial of labor separated as to oxytocin usage. 
Both groups were comparable with respect to the in- 
cidence of uterine atony, bladder injuries, and need for 
hysterectomy; however, a marked, but insignificant in- 
crease in hemorrhage >1000 ml, the need for blood 
transfusion, and lacerations or extensions of the inci- 
sion was found in the group that did not receive oxy- 

. tocin. In the two patients who underwent hysterectomy, 
` the indication was atony in both instances. ce pa- 
tient-had a.uterine dehiscence. 

For those patients undergoing a trial of labor, the 
outcome as it relates to febrile’ morbidity, dehiscence, 
and hospital stay is illustrated in Table V. When the 
oxytocin and no oxytocin groups are contrasted, the 
incidences of febrile morbidity and hospital stay were 
found to be similar. While the dehiscence rate in the 


oxytocin group was higher than that in those who did 


not receive oxytocin, these results’ were not significantly 
different. In those patients with a.dehiscence at deliv- 


ery, two patients had complications that į warrant com~ 


ment. ‘The ‘first case occurred in the oxytocin group 
and has been described previously. 18 In that case, the 
patient with a prior cesarean section for cephalopelvic 
disproportion presented in labor at 42 weeks’ gestation. 
Subsequently, she required oxytocin augmentation and 
later experienced arrest of descent at 8 cm. Prior to the 
cesarean section, the infant’s head was manually ‘dis- 


engaged from the pelvis via the vagina. At cesarean 
delivery, the infant was found partially extruded, to the 
level of the shoulders, through a dehiscent low-trans- 
verse uterine incision. The Apgar scores were 2 and 9 
at 1 and 5 minutes, respectively. The dehiscence was 
repaired. Maternal and neonatal courses were unevent- 
ful. The second patient, a 28-year-old woman, gravida 
4, para 2-0-1-2, with a prior cesarean delivery for hem- 
orrhage, was in the nonoxytocin group. She pre- 
sented in labor with ‘an unknown type of uterine scar 
at term and was allowed a trial of labor. Subsequently, 
she was: delivered vaginally of a 3700 gm infant with 
Apgar scores of 9 and 9 at 1 and 5 minutes, respectively. 
However, because of a retained placenta and persistent 
postpartum bleeding, the diagnosis of uterine rupture 
or placenta aécreta was considered. Exploratory lapa- 
rotomy was done with the finding of a uterine rupture 
of the prior transverse fundal incision. In addition, 
there was clinical evidence to suggest placenta accreta 
atthe rupture site. The edges of the rupture were 
debrided and then réapproximated. The ‘maternal 
postoperative course was uneventful. 

‘Neonatal outcome for the study population is dis- 
played.in Table VI. The incidence of Apgar scores <7 
at 1 and 5 minutes, respectively, and the mean birth 
weights were comparable in both study groups. Fur- 
thermore, there were three antepartum and two neo- 
natal deaths. The fetal deaths were all unrelated to a 
trial of labor as all three patients either presented in 
active labor or underwent induction of labor because 
of the finding of an antepartum stillbirth. Similarly, the 
neonatal deaths were also unrelated to the trial of labor. 
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Table VII. Previous indication for cesarean birth and subsequent trial of labor separated as to oxytocin usage 








Oxytocin 


No oxytocin 








Vaginal delivery 








Vaginal delivery 





Indication 


CPD/FTP 150 98 
Breech 49 41 
Fetal distress 29 16 
Other 61 45 








65* * 177 149 81 
84 86 81 94 
55* 42 4) 98 
74 138 124 90 





CPD/FTP = Cephalopelvic disproportion/failure to progress. 


*p < 0.05. 


Table VIII. Effect of vaginal birth either prior to or after cesarean delivery on subsequent use of oxytocin 
during trial of labor i 








Oxytocin 








No oxytocin 





Vaginal delivery 





Vaginal delivery 








Vaginal birth 


Prior to cesarean delivery 








None 216 141. 65* 336 302 90 
21 68 56 82 101 88 87 
After cesarean delivery 
None 254 170 67* 346 303 8e 
21 29 26 90 90 86 96 
*p < 0.05. 


The neonatal death in the no oxytocin group occurred 
in a patient who was delivered of a 3140 gm anence- 
phalic infant that subsequently died on the fourth day 
of life. The other patient in the oxytocin group was 
delivered by cesarean section for a persistent fetal heart 


rate bradycardia. The infant weighed 2700 gm and. 


had multiple congenital anomalies, which included 
transposition of the great vessels. Apgar scores were 
2 and 5 at I and 5 minutes and the infant subsequently 
died. f o ; 
Additional factors, namely, the previous indication 
for cesarean delivery and the effect of a prior vaginal 
birth, were evaluated to determine their effect on a 
subsequent trial of labor. As shown in Table VII, pa- 
tients with a previous indication for cesarean section of 
fetal distress or cephalopelvic disproportion were sig- 
nificantly less likely to be able to achieve a vaginal de- 
livery if they received oxytocin in the subsequent preg- 
nancy. Further evaluation of those 13 patients with a 
prior cesarean section for fetal distress and who re- 
ceived oxytocin demonstrated that the reasons for the 
repeat cesarean section-were cephalopelvic dispropor- 
tion in eight, fetal distress in two, and other in three. 
` The effect of the number of vaginal births on the 
subsequent use, of oxytocin during a trial of labor was 
analyzed and is demonstrated in Table VILL. Those 
patients who had had a vaginal birth had the greatest 
likelihood of a successful trial of labor whether or not 
oxytocin was administered. Of importance, those pa- 


tients who had not experienced a vaginal birth had a 
greater likelihood of undergoing a repeat cesarean de- 
livery (p < 0.05). However, despite this difference, two 
thirds of those patients without a prior vaginal birth 
and who did require oxytocin still achieved a vaginal 
delivery, 


Comment 


Contrary to previous reports,'*’* the use of oxytocin 
in patients undergoing a trial of labor with a prior 
cesarean delivery is not associated with an increasd in- 
cidence of uterine rupture. In those series detailing 
oxytocin usage, the incidence of uterine dehiscence or 
rupture has been reported to range from 1% to 8% 
(Table IX).'*! The dehiscence rates in our two stud- 
ies are consistent with those of these reports. When the 
results were contrasted with those in a group of patients 
who did not receive oxytocin, no significant difference 
was found. Furthermore, none of the dehiscences in 
either group led to any major maternal or fetal se- 
quelae. l 

More important, the judicious use of oxytocin was 
not associated with an increase in maternal morbidity. 
As demonstrated by the current report, the use of oxy- 
tocin was not associated with an increased incidence of 
blood loss ‘at delivery, transfusions, or hysterectomy. 
This is in contrast with our previous report, which 
showed a greater incidence of blood loss and transfu- 
sions in the oxytocin group.” This difference can be 
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Table IX. Reports of uterine dehiscence in patients with previous cesarean section receiving oxytocin 






No. of patients 
undergoing 


Series trial of labor 
Riva and Teich,' 1961 214 
McGarry,’ 1969 274 
Meehan et al., 1972 73 
Saldana et al.,! 1979 145 
Demianczuk et al., 1982 42 
Martin et al.,° 1983 162 
Horenstein et al., 1984 292 
Flamm et al., 1984 230 
Current study 732 
Total 2166 













Oxytocin usage Uterine dehiscence 


7 3.3 0 0 
83 30 l — 
25 33 2 8 

3, 2 0 0 
23 25 2 8 
25 17 0 0 
58 20 3 5 
94 4l 1 l 

289 40 9 3 
607 28 28 4.6 


Table X. Reports of successful vaginal delivery in patients with previous cesarean section receiving oxytocin 







Vaginal delivery 


poe | 7] 
51. 62 


No oxytocin 








Vaginal delivery 


McGarry,’ 1969 83 2 191 145 76 
Saldana et al.,! 1979 3 3 100 142 51 38 
Demianczuk et al., 1982 _ 28 10 43 69 40 58 
Meier and Porreco,’ 1982 42 . 34 81 164 141 86 
Horenstein et al, 1984 58 31 53 234 186 84 
Flamm et al., 1984 94 6l 65 136 120 88 
Current study 289 200 69 443 395 89 
Total 592 390 


explained by the larger study population in the current 
series. Like the maternal outcome, neonatal outcome 
was similar for both groups. 

In the current report, vaginal delivery occurred sig- 
nificantly less often in those patients who réceived oxy- 
tocin (Table II). While these results were lower for the 
oxytocin group, 69% still achieved a vaginal delivery. 
Of note, a 30% increase in successful vaginal deliveries 
was observed in our second study period (Table X). 
This difference is in all likelihood related to feeling 

. more comfortable with the use of oxytocin in the patient 
with prior cesarean section undergoing a trial'of labor 

- and is reflected by the 94% increase in its use in the 
1982 and 1983 study period. 

As previously noted by Clark et al.,'” patients with a 
prior cesarean birth for cephalopelvic disproportion 
were less likely to achieve a vaginal delivery, whereas 
those patients with a prior cesarean section for breech 
presentation were more likely to be delivered vaginally. 
A similar relationship was observed in the current re- 
port (Table VII). Furthermore, if oxytocin was used 
during the subsequent pregnancy, the likelihood of 
achieving a vaginal delivery was less for all patients, 
irrespective of the previous indication for cesarean sec- 
tion. Why patients with a previous indication of fetal 
distress for cesarean section were more likely to un- 
dergo a repeat cesarean section when oxytocin was ad- 
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ministered is unclear. At the same time, it is important 
to stress that the indication for repeat cesarean section 
in this group was for reasons other than fetal distress. 

Last, patients with a prior vaginal birth are more 
likely to achieve a vaginal delivery.'® The current report 
further corroborates that finding with the greatest de- 
gree of success in those patients with a vaginal birth 
after a previous cesarean section who have not received 
oxytocin. 

On the basis of our experience, we believe that oxy- 
tocin may be safely used in patients with a previous 
cesarean delivery who undergo a trial of labor. Oxy- 
tocin may be used for the usual obstetric indications in 
the patient with a ‘prior cesarean birth provided that 
the labor arid the fetus are closely monitored. 


We wish to thank Fidelia Diaz, M.A., for gathering 
the information, and Sze-Ya Yeh, M.D., for his com- 
puter assistance. 
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Labor risk assessment in a rural community hospital 


Mindy Smith, M.D., William C. Stratton, M.D., and Larry Roi, Ph.D. 


Ann Arbor, Michigan, and Carbondale, Illinois 


Unanticipated perinatal catastrophe in a rural community hospital is responsible for the deaths of many 
potentially salvageable infants. An intrapartum risk scoring system was designed to help anticipate infants 
needing skilled resuscitation at the rural community hospital. Thirty-three percent of infants whose 
mothers scored as high risk (=10) required resuscitation while only 6% of infants whose mothers scored 
<10 required resuscitation. Sequential Apgar scores of infants in need of resuscitation attended by a 
skilled resuscitator showed significant improvement compared, with Apgar scores of infants not attended by 
a skilled resuscitator, suggesting at least a short-term benefit for early identification of the infant at risk. 


(Am J OBSTET GYNECOL 1985;151:569-74,) 


Key words: Labor, resuscitation, Apgar scores 


Regionalization of perinatal care and improved ob- 
stetric management has lowered neonatal mortality in 
the United States from 15.1 neonatal deaths per 1000 
live births in 1970 to 7.6 neonatal deaths per 1000 live 
births in 1982.: In a 1981 summary of neonatal mor- 
tality statistics, 90% of this mortality was attributed to 
asphyxia, congenital anomalies, respiratory distress 
syndrome, bacterial sepsis, and birth weight <750 gm, 
all of which may lead to the unexpected low-Apgar 
score infant.” Asphyxia alone is responsible for 23.5% 
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of neonatal deaths in Level I hospitals compared to 3% 
of neonatal deaths occurring in the Level III hospital. 
Since much of the preventable perinatal mortality and 
morbidity occurs in the community hospital, an easily 
applied, reliable method that predicts the low~Apgar 
score infant in that setting is required. Once risk is 
identified, resources can then be mobilized for appro- 
priate intervention. 

A variety of antepartum scoring systems that focus 
on prenatal risk have been developed at tertiary cen- 
ters?” However, we also need to identify and plan 
for that group of patients that are at low risk prior to 
delivery and subsequently become high risk in the 
intrapartum period. This group of patients may con- 
tribute the most to otherwise preventable perinatal 
mortality and morbidity in the Level I hospital. 

Little information directly applicable to intrapartum 
risk assessment in a rural perinatal center was found; 
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Fig. 1. Effect of varying cutoff value on sensitivity and spec- 
ificity of risk score. 


therefore, this study was undertaken to develop, on the 
basis of available literature and our own local rural 
perinatal experiences, a risk scoring system that would 


reliably predict the low—Apgar score infant. A retro- | 


spective chart review was done to assess the reliability 
and predictability of the labor risk scoring system. 


Material and methods 


Sample. Memorial Hospital of Carbondale is a 151- 
bed community hospital in rural southern Illinois. 
There are approximately 1200 deliveries per year. The 
population is 89% Caucasian and the majority of pa- 
tients are socioeconomically lower to middle class with 
33% on public aid. Forty-three percent of the patients 
are primiparous. 

Located at Memorial Hospital is a Level IJ Special 
Care Nursery serving all of southern Illinois. Ten per- 
cent of the inborn infants require transfer for special 
care. At the time of this study, attendance at delivery 
by the neonatologist was at the request of the attending 
obstetrician, pediatrician, or family physician. All ce- 
sarean sections and deliveries complicated by meco- 
nium-stained amniotic fluid were attended by a phy- 
sician. Infants were otherwise routinely attended by an 
obstetric nurse. 

Procedure. One hundred forty obstetric and new- 
born charts from October, 1981, through February, 
1982, were randomly selected from 451 deliveries to 
evaluate an ad hoc additive system of intrapartum risk 
assessment for the low—Apgar score infant. Factors 
were included and weighted values were assigned on 
the basis of previous studies and local clinical experi- 
ence (Table I). A high-risk score was defined as a sum 
score #10. Risk was assumed to be additive. One hun- 
dred charts were reviewed for presence of risk factors. 
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Table I. Factors used for determination of risk 
score with assigned weights. 


Risk factor | Weighted value 


Baseline data 


Age <17 yr or >34 yr 2 
Parity 24 2 
Premature labor 

36-38 wk 5 

<35 wk 10 
Postmature labor (>42 wk) 5 

Medical history 
Diabetes 2 

Requiring insulin 5 
Hypertension (chronic) 2 

Gestational (>20 mm Hg) or 5 

preeclampsia 

Ec:ampsia 10 
Renal 2 
Endocrine 2 
Cardiovascular 2 
Infectious disease (herpes virsus, 2 

venereal disease, hepatitis) 

Outbreak within last 3 wk 5 
Epilepsy 2 
Smoker 2 
Excessive alcohol intake 5 
Drug abuse 5 
Medications during labor 

Within 2 hr of delivery 5 

Past obstetric history 
Previous perinatal death 5 
Previous premature or low—birth 5 
weight infant 
Blood incompatibility (or previous 5 
jaundiced infant) 
2 Spontaneous abortions 5 
Current pregnancy 
Antepartum hemorrhage 5 
Prolapsed cord 10 
Meconium (nonbreech) 10. 
Fetal distress 10 
Eclampsia or severe preeclampsia 10 
Abnormal presentation 2 
Prolonged rupture of membranes 5 

{>24 hr) 

Multiple gestation 5 
5 


Prolonged second stage (2.5 hr) 


A labor risk score was then assigned. Delivery infor- 
mation included type and time of delivery, l- and 5- 
minute Apgar scores, presence of a skilled resuscitator 
(one capable of intubation and biochemical resuscita- 
tion), and neonatal outcome. Forty deliveries were 
scored prespectively at the bedside by labor and deliv- 
ery nurses to test the practical design of the scoring 
sheet. 

Fetal distress was defined as either (1) persistent fetal 
bradycardia (<120 bpm), (2) persistent fetal tachycar- 
dia (>180 bpm), (3) severe variable or late decelera- 
tions, or (4) loss of beat-to-beat variability. All monitor 
strips were later reviewed to confirm the clinical di- 
agnosis of retal distress but the clinical assessment was 
the one used in assigning risk scores. 
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Table II. Performance of labor risk score in predicting need for resuscitation 















I min 
Apgar score <5 


Predicted risk 












False 
positive 


(%) 


False 
negative 


(%) 








Sensitivity Specificity 
(%) 





68 9 67 6 





Low (score <10) 6 6/101 <0.0001 
High (score #10) 33 13/39 
N = 140. 


Table III. Details on the 19 infants requiring resuscitation 






Risk factor 


Postmature, fetal distress, prolonged 20 
second stage 

Fetal distress, meconium 

Gravida 4, prematurity, PROM 

Prematurity, breech, smoker, h/o VD 

Prematurity, antepartum hemorrhage 

Hypertension, meconium 

Prematurity, breech 

Postmaturity, drug use, smoker 

Prematurity 

Meconium 

Prematurity, prolonged second stage 

Fetal distress 

Fetal distress 

Postmaturity 

Hypertension 

Hypertension 

Smoker, breech 

None 

None 


ee a] 
RAAODOCONNTAANS 


CoO RO 


Risk score 


Apgar score 


2 3 
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PROM = Premature rupture of membranes; h/o VD = history of venereal disease. 


Need for skilled resuscitation was defined by a 1- 
minute Apgar score <5. 

Statistical analysis. Contingency table analysis and ¢ 
tests were used to assess the association between Apgar 
scores and individual risk factors. The standard x” test 
was used to determine statistical significance of the ta- 
bles meeting the cell size assumptions of this test. For 
tables with small cell counts (one or more cells with 
expected cell count <3) the maximum likelihood ratio 
x’ was used. Multiple least-squares regression and lo- 
gistic regression analyses were used to investigate the 
joint association of multiple risk factors and Apgar 
scores." 

Sensitivity was defined as the percent of infants in 
need of resuscitation (Apgar score <5) who were 
correctly scored as needing resuscitation (risk score 
210). 

Specificity was defined as the percent of infants not 
needing resuscitation who were correctly scored as not 
needing resuscitation. 

False positive results included those infants classified 


as high risk but not requiring resuscitation. False neg- 
ative results included those infants classified as low risk 
but requiring resuscitation. 


Results 
A total of 140 patients were assigned scores, and 39 


(28%) scored as high risk. Thirteen of the 39 infants 


in the high-risk group required resuscitation (33%). Six 
of the 101 infants in the low-risk group required re- 
suscitation (6%). This was statistically significant by the 
x’ test (p < 0.0001). Sensitivity was 68% and specificity 
was 79%. False positive results occurred in 26 of 39 
(67%). False negative results occurred in six of 101 (6%) 
(Table ID. 

When the definition of the cutoff value for the high- 
risk score was varied from 5 to 20, the optimal balance 
of high sensitivity and low false negative rate was at the 
initial empirically assigned value of 10 (Fig. 1). 

Details of the 19 infants with 1-minute Apgar scores 
<5 are shown in Table III. Risk factors occurring singly 
and in combination included premature labor (six), fe- 
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19 infants 
1 minute Apgar<5 


Risk Sedre >10 
YES NO 
h None transferred to SCN 





None attended 


Attended by Skilled Resuscitation 





_ Fig. 2. Immediate postnatal care of the 19 infants requiring 
resuscitation. 


Table IV. Mean change in Apgar score 
between 1 and 5 minutes when delivery 
attended by skilled resuscitator for 19 infants 
requiring resuscitation — 













Attended Not attended 
High risk 4.5 6 2.6% 7 
(N = 13) 
Low risk ~ 0 3.0 6 
(N = 6) 





*Significantly lower than mean for attended infants (t test, 
p < 0.01). 


tal distress (four), postmaturity (three), gestational hy- 
pertension (three), meconium-stained amniotic fluid 
(three), abnormal presentation (three), and prolonged 
second stage of labor (two). All cases were considered 
low risk until the intrapartum period. There were no 
deaths. 

Thirteen low—Apgar score infants were correctly 
predicted, Four out of six attended high-risk infants 
required admission to the Special Care Nursery (67%). 
Four of the seven high-risk infants with unattended 
deliveries required admission to the Special Care Nurs- 
ery (57%). None of the six false negative infants re- 
quired admission to the Special Care Nursery (Fig. 2). 

Average improvement in Apgar scores of the 19 high- 
risk infants is shown in Table IV. Apgar scores im- 
proved 4.5.points between 1 and 5 minutes in high- 
risk infants with attended deliveries as compared to a 
2.6 point increase for those high-risk infants with de- 
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Table V. Risk factors versus Apgar score 





1 min Apgor 


score <5 






Abnormal presentation 4 75 p < 0.005 
Premature labor, =35 wk 7 71 p < 0.001 
Hemorrhage 2 50 NS 
Prolapsed cord 2 50 NS 
Premature labor, <38 wk 14 43 p < 0,001 
Prolonged second stage 5 40 NS 
Feta] distress 11 36 p < 0.05 
Risk score 10 39 33 p < 9.0001 
Meconium staining 10 30 NS 
Poor obstetric history 19 0 p < 0.07 
Total, all patients 140 14 - 


liveries not attended by a skilled resuscitator. Mean 1- 
minute Apgar scores were slightly lower in the attended 
group (3.0 versus 3.3), although not statistically differ- 
ent (t test, p > 0.7). 

Table V displays the results of the contingency table 
analysis relating individual antenatal and intrapartum 
factors to the 1-minute Apgar score. Although numbers 
are small, low l-minute Apgar scores were more fre- 
quently associated with abnormal presentation, pre- 
maturity, fetal distress, and a risk score >10. Past 
obstetric history was negatively correlated with low 
l-minute Apgar score and falsely elevated the risk 
score. Removing this factor from the analysis improved 
specificity from 79% to 85% without altering sensitivity. 

On the basis of these results and multiple logistic 
regression analysis relating the joint effect of risk fac- 
tors to Apgar scores, a shortened index of five factors 
was tested for predictive value against l-minute Apgar 
score. Results were compared with those from analysis 
of the scoring system as originally designed. The factors 
included were premature labor <35 weeks, abnormal 
presentation, fetal distress, prolonged second stage of 
labor, and meconium staining. Six infants of 109 pa- 
tients with none of these characteristics had a 1-minute 
Apgar score <5 (5.5%). Thirteen infants of 31 patients 
with at least one of these factors had a low i-minute 
Apgar score (42%) (Table VI). 


Comment 

A major goal of perinatal medicine is prevention 
rather than treatment of disease. This is the most ef- 
fective way to reduce mortality and most likely mor- 
bidity. This goal is attained by risk assessment and sub- 
sequent management that either eliminates or reduces 
risk to both mother and infant. It is essential to have 
numerical indices of risk that are accurate and repeat- 
able and, when significant intervention is projected, 
carry the absolute minimum of false negative results. 

This study assessed the usefulness of an empirical 
intrapartum risk scoring system developed to help pre- 
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Table VI. Performance of shortened index in predicting need for resuscitation 







Apgar score <5 





Index 


Negative 5.5 6/109 
<.0001 
Positive 42 13/31 
N = 140. 


dict infants who may need skilled resuscitation. Sensi- 
tivity and specificity of this scoring system compare fa- 
vorably with those of other risk assessment scores used 
in tertiary care centers.*’* A higher than expected num- 
ber of patients were classified as high risk causing a 
false positive rate of 67%. ; 

The initial scoring system included all risk factors 
previously shown in multiple large series to correlate 
with increased perinatal mortality. Several factors were 
not significantly related to Apgar score and therefore 
could be either excluded or weighted less. These in- 
cluded previous poor obstetric history, previous peri- 
natal death, previous premature or low—birth weight 
infant, previous jaundiced infant, smoking, gestational 
hypertension, or two or more spontaneous abortions. 
These nonsignificant factors falsely elevated scores, 
thereby placing some mothers who had normal out- 
comes into the high-risk category. 

Appropriate prepartum management of'the above 
high-risk mothers may avoid unsatisfactory intrapar- 
tum outcomes and thus decrease the power of these 
variables to predict risk. As unsatisfactory outcomes are 
avoided by appropiiate intrapartum management, for 
instance, routinely attending deliveries associated with 
meconium staining of amniotic fluid, cases will be re- 
corded as false positive, further sacrificing index ef- 
fectiveness. The low false negative rate of 6% reflects 
the conservative clinical approach necessary to maxi- 
mize positive infant outcome. l l 

Fetal distress was diagnosed in 11 cases. Retrospective 
review of these tracings confirmed the clinical impres- 
sion in six cases. None of the five unconfirmed cases 
required resuscitation. Use of fetal scalp pH determi- 
nations to evaluate worrisome or questionable fetal 
heart rate patterns may further improve the predictive 
power of this variable. These data were not available 
for the 11 cases reviewed in this study. 

Review of the Apgar score data demonstrates the 


‘importance of a skilled resuscitator at a projected high- 


risk delivery. Mean 5-minute scores were significantly 
greater in the attended high-risk group. Although this 
analysis of Apgar scores is presented as if an interval 
scale applied, in clinical practice the interpretation of 
the Apgar score is not linear. The increase from 3.0 to 













$ False False 
Sensitivity Specificity positive negative 
(%) (%) (%) 





68 58 6 





7.5 in the attended group may therefore be even more 
important to the infant than the numbers reflect. 

The miniindex of five factors proved superior in pre- 
dictive value when compared to the complete labor risk 
score. However, with the small number of patients re- 
viewed and the low incidence of intrapartum cata- 
strophic events in otherwise low-risk pregnancies, Tur- 
ther application on a larger population is needed before 
either the miniindex or complete labor risk score can 
be recommended for all rural Level I hospitals in our 
regional perinatal network. A hospital or region inter- 
ested in developing a similar scoring system would need 
to include or exclude variables on the basis of their own 
clinical experience and expertise and validate their risk 
assessment scale in a similar matter. 

Unlike previous published scoring systems, our sys- 
tem was designed to help the obstetric staff of a raral 
community hospital assess any given pregnancy for the 
presence of increased intrapartum risk for the fetus. 
In its present form the labor risk score is a reasonably 
reliable, repeatable, and clinically useful predictor of 
the infant in need of resuscitation. The miniindex 
seems an even more powerful predictor of the low— 
Apgar score infant. With this early information, there 
should be sufficient time to consult, transfer, or assem- 
ble a skilled resuscitation team for the anticipated high- 
risk delivery and thereby minimize the potentially di- 
sastrous consequences of the unanticipated delivery of 
a distressed newborn infant. l 


We wish to thank Steven Verhulst for computer pro- 
graming and initial data analysis. 
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Prevention of premature labor by 


17a- hydroxyprogesterone caproate 
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Eighty pregnant women at high risk of giving birth prematurely were divided randomly into two groups. 
Treatment with either 17e-hydroxyprogesterone caproate, 250 mg by intramuscular injection once a week, 
or a placebo was given in a double-blind fashion. Imminent premature labor occurred in 29.0% of the 
treated group and in 59.4% of the control group (p < 0.025). The rate of premature deliveries was also 
significantly lower in the treated group (16.1%) than in the control group (37.32%) (p < 0.05). There 

were no cases of perinatal death or fetal malformations in either group. The mean birth weight of all infants 
of the treated group was significantly higher than in those of the control group (3111.9 + 905 gm versus 
2680 + 813.4.gm, p < 0.05). The results support treatment with progesterore caproate for the prevention 


of premature labor. (AM J OBSTET GYNECOL. 1985;151:574-7, j. 


Key words: Prevention of premature labor, 17a-hydroxyprogesterone caproate 


The most common cause of neonatal death is low 
birth weight, usually as a consequence of prematurity.’ 
Patients at high risk of giving birth prematurely can be 
identified at an early stage.” * The challenge facing the 
physician then is to prevent premature labor by means 
of long-term treatment starting early in pregnancy. 

Johnson et al.‘ in their first double-blind study and 
in their second study,’ which was not double-blind, 
found that the number of premature deliveries in a 
high-risk population could be reduced by means of 
weekly injections of 170-hydroxyprogesterone -cap- 
roate.** Not ‘much additional evidence for the clin- 
ical effectiveness of this agent has been accumulated 
to date, thus “confirmation of their observation is 
awaited.” Johnson et al.’ concluded that “much larger 
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studies will be required to delineate the true risk/benefit 
ratio of such a treatment.” 

The present study provides further evidence of the 
effectiveness of 17a-hydroxyprogesterone caproate in 
preventing premature labor in high-risk patients. 


Material and methods 

Eighty pregnant women in whom the current preg- 
nancy had been immediately preceded by at least two 
preterm deliveries or two spontaneous miscarriages or 
a combination of both were included in the study. Pa- 
tients with multiple pregnancies, diabetes, chronic re- 
nal disease, and chronic hypertension were excluded. 
An ultrasound examination was performed upon re- 
ferral in each case in order to confirm embryo viability 
and to determine gestational age. After giving in- 
formed consent, patients were randomly divided into 
two groups according to the last digit of their clinical 
registration number. Until gestation week 37, half of 
the patients were given weekly intramuscular injections 
of 250 mg of 17a-hydroxyprogesterone caproate while 
the other half received an equivalent volume in an iden- 
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Table I. Patient age and obstetric history 


Group 
Treated (n = 39) 27.8 + 4.6% 1.5 + 0.7* 
Control (n = 40) 28.3 + 5.2* 1.7 + 0.7* 
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Premature Spontaneous Induced 
delivery miscarriages abortion 
(mean) (mean) 

1.4 + 0.5% 2.5 + 1.8* 1.8 + 1.44 

1.3 + 0.5* 2.2 + 1.1% 1.2 + 0.4} 





*Not significant. 
tp < 0.01. 


tical ampule containing a placebo (oily solution).* The 
experiment was designed as a double-blind study, i.e., 
neither the patients nor the medical staff knew which 
medication had been assigned to the individual patient. 

According to our departmental protocol in patients 
with obstetric histories similar to those of our study 
population, cervical suture was performed in all women 
as soon as the fetal heart tone was audible by Doptone. 
The suture was removed at gestation week 37. Duration 
of pregnancy was determined on the basis of menstrual 
data, obstetric examination, and ultrasonography per- 
formed during the first trimester and between gestation 
weeks 18 and 24. The newborn infants were examined 
by a neonatologist immediately after delivery and 6 
weeks later. 

For the purposes of this study, miscarriage was de- 
fined as removal or expulsion from the uterus of an 
embryo prior to gestation week 20 or of an embryo 
weighing <500 gm or measuring <25 cm. Delivery was 
termed premature if it occurred at or before 36 weeks 
of gestation and if birth weight was <2500 gm. The 
criteria for imminent premature labor were (1) at least 
three regular uterine contractions within a 30-minute 
period registered by external tocography and (2) cer- 
vical effacement, but with dilation not exceeding 4 cm. 
Patients admitted to the hospital in imminent prema- 
ture labor were treated, after removal of the cervical 
suture, with a combination of ritodrine and indometh- 
acin according tc our previously published protocol.® 

Statistical significance was calculated by the propor- 
tion test. 


Results 


One patient from the treated group discontinued 
medication at 25 weeks of gestation and was dropped 
from the study because she moved away. 

The two groups were found to be similar with regard 
to age and obstetric history (Table I), There was no 
statistically significant difference between the means, 
except for a larger number of induced abortions in the 
study group, but this does not seem to be relevant to 


*We are indebted to Taro Pharmaceutical Industries, Ltd., 
Haifa, Israel, for providing the 17a-hydroxyprogesterone 
caproate and the placebo for this double-blind study. 


the results obtained. Socioeconomic status, estimated 
by years of schooling and profession, was quite similar 
in the two groups, as was the ethnic origin of the pa- 
tients. All the women were drawn from a relazively 
small geographic area. Three women of the trzated 
group and two of the control group were smckers. 
Medication was started at a mean _gestationa. age 
of 12.2 + 3.3 weeks in the treated group and at 
12.2 + 3.9 weeks in the control group. 

Eight (20.4%) patients from the treated group and 
three (7.5%) from the control group had miscarr.ages. 
The duration of treatment in these cases had renged 
from 4 to 9 weeks and from 4 to 10 weeks, respectively; 
these intergroup differences were not statistically sig- 
nificant. The incidence of premature rupture of mem- 
branes occurring before 37 weeks of gestation (exclud- 
ing miscarriages) was 6.4% (2/31) in the treated group 
and 8.1% (3/37) in the control group. These differences 
were not statistically significant (Table II). 

Imminent premature labor occurred in a s.gnifi- 
cantly smaller number of patients in the treated group 
(9/31, 29.0%) than in the control group (22/37, 59.4%) . 
(p < 0.025). (In these and in the following results the 
miscarriages are excluded.) All of these women were 
treated with ritodrine and indomethacin. The rate of 
premature deliveries was also significantly lower in the 
treated group (5/31, 16.1%) than in the control zroup 
(14/37, 37.82%) (p < 0.05). The mean duration of 
pregnancy in the treated group was 38 + 3.2 weeks for 
nonpremature cases and 32.4 + 4.0 weeks for pre- 
mature cases; the corresponding durations in the 
control group were not significantly different, i.e., 
37 + 3.7 and 33.8 + 2.6 weeks, respectively. 

There were no cases of perinatal death or fetal mal- 
formation in either of the groups. The mean birth 
weight of all infants from the treated group was sig- 
nificantly higher than that of the control group. How- 
ever, when the premature infants in both groups were 


‘compared, their mean birth weight did not differ sig- 


nificantly. The same was true when all mature babies 
were compared (Table III). 

There was no perinatal morbidity among the mature 
newborn infants in either of the groups. The difference 
in mean duration of morbidity among the premature 
infants of the treated group and of the control group 
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Table II. Outcome of current pregnancies 










Mi iscarriage 


Treated group 


No. of patients with outcome 8* 
% of patients with outcome 20.4 
. Total in group (n) 39 
Control group 
No. of patients with outcome 3* 
% of patients with outcome i 7.5 
Total in group (n) 40 
*Not significant. 
tp < 0.025. 
tp < 0.05. 


Table III. Mean birth weight of infants in study 


Treated group 


Birth weight (gm) 3111.9 + 905.5* 


Range (gm) 810-4850 
No. of infants 31 
Control group 
Birth weight (gm) 2680 + 813.4* 
Range (gm) | 800-4540 
No. of infants 37 
*p < 0.05. 


fNot significant. 


Table IV. Perinatal morbidity of premature 


infants 
m zoup | Control group 
Main diagnosis (n = 5) (n = 14) 

Hyperbilirubinemia E 11 
Respiratory distress syndrome 1 4 
Anemia - 3 
Apnea/bradycardia = 2 
Sepsis l 2 
Patent ductus arteriosus l oe 


was not significant (60.6 + 57.9 days versus 50.1 + 
63.8 days). The total duration of hospitalization was 
303 days for the five premature infants of the treated 
group and 702 days for the 14 premature infants of 
the control. The main reasons for hospitalization are 
summarized in Table IV. 


Comment 

The results of the present study confirm the findings 
of Johnson et al,** that 17a-hydroxyprogesterone cap- 
roate is effective in preventing premature delivery. The 
mechanism of action of the drug is not yet known; 


however, its clinical usefulness was shown in our study’ 


“by the reduction in the incidence of imminent pre- 
mature labor from 59.4% in the control to 29.0% in 


_ (before 37 weeks) 
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Imminent 
premature 
labor 


Premature rupture 
of membranes Premature 


delivery 





ge Ot bt 
6.4 29.0 16.1 
3] 31 31 
3* 227 , 14 
8.1 59.4 37.8 
87 37 - 37 


Premature delivery 


3406 + 617.5 1580 + 518.4+ 


2700-4850 810-2080 
26 5 
3161.7 + 484.3} 1888.6 + 591.6f 
2690-4540 800-2480 
23 14 


the treated group and by a corresponding reduction in 
the incidence of premature delivery from 37.8% to 
16.1% 

The differences between the two groups could not 
be explained in terms of obstetric-history, time of com- 
mencement of treatment, or frequency of premature 
membrane rupture, since these were similar in both 
groups. The higher rate of miscarriages in the treated 
group does not seem to support the choice of this drug 
as a therapeutic agent for the prevention of sponta- 
neous abortion, but the relatively late commence- 
ment of treatment with 1 7a-hydroxyprogesterone cap- 
roate (at 12.2 + 3.3 weeks in the treated group and 
12.2 + 3.9 weeks in the control group) should be 
pointed out. 

The mean birth weight and mean duration of preg- 
nancy were not significantly different in either the ma- 
ture or the premature subgroups; thus the significant 
difference between the treated and control groups with 
regard to the mean birth weight of all newborn infants 
derives from the difference in the number of prema- 
ture infants born in the two groups. Although there 
was no perinatal death in either group, the incidence 
of morbidity for all premature infants was quite high. 
Treatment with 17a-hydroxyprogesterone caproate re- 
sulted in a reduction in the number of such cases, with 
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an effective saving of some 400 days of hospitalization 
inthe neonatal intensive care unit. 

With regard to the cost/benefit ratio of treatment 
with 17a-hydroxyprogesterone caproate, the risk of the 
drug’s teratogenicity toward the human fetus has still 
to be determined. We were encouraged by the fact that 
careful examination of the newborn infants in our 
study revealed no incidence of malformation. Although 
hydroxyprogesterone has not been found to be tera- 
togenic in humans,” ° some authors recommend ex- 
treme caution in the use of this medication,’ The results 
of the present. study demonstrate the immediate ben- 
efits of treatment with 17a-hydroxyprogesterone cap- 
roate. However, extended follow-up is needed in order 
to determine whether the drug exerts any long-term 
effects on the infant. 


Prevalence of papillomavirus infection in colposcopically 
directed cervical biopsy specimens in 1972 and 1982 


a Steven G. Bernstein; M.D., Richard L. Voet, M.D., David S. Guzick, M.D., Ph.D., 
< J- Thomas Melancon, M.D., Lynda Ronan-Cowen, R.N., Samuel Lifshitz, M.D., and 


Herbert J. Buchsbaum, M.D. 






A total of 1264 consecutive cervical biopsy specimens obtained at the Parkland Memorial Hospital 
Dysplasia Clinic during 1972 were reviewed. Histopathologic specimens were assessed with special 
reference to changes induced by human papillomavirus. In 1972, only 0.7% of biopsy specimens were 
reported as consistent with human papillomavirus infection. Upon review, however, 36.5% of these 
specimens were found to demonstrate histologic criteria for the diagnosis of human papillomavirus infection. 
Approximately half of biopsy specimens reclassified as human papillomavirus were originally interpreted 
as inflammation; the others were interpreted as cervical intraepithelial neoplasia. Patients with human 
papillomavirus infection. were significantly younger than patients with cervical intraepithelial neoplasia (24.9 
versus 30.2 years). These findings were compared with 965 cervical biopsy specimens. obtained in 
1982. Thirty-four percent of these biopsy specimens revealed human papillomavirus infection. These 
observations support the concept that human papillomavirus infection of the cervix is not a new entity but 
a previously unrecognized finding whose prevalence has been relatively stable over a 10-year period. 


(Am J OBSTET GYNECOL 1985;151:577-81,) 
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Infectious agents have been implicated in the etiology _ 
of precancerous lesions of the cervix.’ * Human pap- 
illomavirus, a subgroup of the papovavirus family, con- 
sists of a heterogeneous group of at least 16 types of 
viruses responsible for skin warts and condylomatous 
lesions of mucous membranes including that of the 
genital tract.’ * Considered a rarity only a.decade ago, 
human papillomavirus infection. of the cervix is now 


577. 
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Fig. 1. Photomicrograph of a cervical biopsy specimen from 1972 showing the typical features of 
flat condyloma. There is a distinct basal layer with immediate maturation. There is no evidence of 


cervical intraepithelial neoplasia. 





Fig. 2. Photomicrograph of a cervical biopsy showing features of both flat condyloma and grade 2 
cervical intraepithelial neoplasia. Proliferation of neoplastic cells into the middle third of the epi- 


thelium is evident. 


being diagnosed in 1% to 2% of women screened cy- 
tologically.* 

Until 1976, condyloma acuminatum was known as a 
disease of the external genitalia and perianal region. 
The diagnosis was usually established clinically, and the 
pathologist was familiar only with the classical papillary 
growth. In 1976, Meisels et al.,° in a retrospective re- 
view, showed that 70% of lesions originally thought to 
be low-grade cervical intraepithelial neoplasia were at- 
tributable to the effects of human papillomavirus. 


These lesions are termed “flat condyloma” or “condy- 
loma planum” because they lack the papillary config- 
uration and are best seen with the colposcope. The 
purpose of this study was to review retrospectively all 
cervical biopsy specimens obtained in the dysplasia 
clinic at Parkland Memorial Hospital for a 12-month 
period both before and after the recognition of this 
entity and to assess the prevalence of human papillo- 
mavirus infection of the cervix over a 10-year period 
of time. 
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Table I. Distribution of histologic findings 






1972 


Histologic finding No. % 

HPV (sole finding) 9 0.7 
CIN plus HPV 

Grade 1 CIN plus HPV 0 0.0 

Grade 1 CIN plus HPV 0 0.0 

Grade 3 CIN plus HPV 0 0.0 
CIN (sole finding) 

Grade 1 CIN 253 20.0 

Grade 2 CIN 227 18.0 

Grade 3 CIN 126 10.0 
Invasive cancer 26 2.1 
Squamous metaplasia and/or 623 49.2 

inflammation 
Total 1264 100.0 


~~ Papillomavirus in cervical biopsy specimens 579 









461 36.5 328 34.0 
91 7.2 63 6.5 
51 4.0 48 5.0 

5 0.4 6 6 

22 1.7 17 1.8 
26 2.1 23 2.4 
29 2.3 37 3.8 
26 2.1 12 1.2 
553 43.7 431 44.7 
1264 100.0 965 100.0 





HPV = Human papillomavirus; CIN = cervical intraepithelial neoplasia. 


*Not significantly different from 1972 revised data (p > 0.05). 


+Significantly different from 1972 revised data (p < 0.001). 


Material and methods 


A total of 1264 consecutive cervical biopsy specimens 
collected in 1972 and 965 consecutive cervical biopsy 
specimens collected in 1982 were reviewed by one of 
the authors (R. L: V.). All biopsies were performed in 
the dysplasia clinic. The patients consisted of an indi- 
gent clinic population referred because of an abnormal 
Papanicolaou smear. Colposcopy was performed after 
the application of 3% acetic acid to the cervix with the 
use of 15-fold magnification. Biopsy specimens were 
taken from areas representing the most severe changes. 
Specimens were fixed in 10% formalin, processed onto 
paraffin, and stained with hematoxylin and eosin. 

The following criteria were used to identify human 
papillomavirus infection in histologic preparations: 
koilocytosis, dyskeratosis, parakeratosis, multinucle- 
ation, and spiked surfaces. The diagnosis of human 
papillomavirus infection (without cervical intraepithe- 
lial neoplasia) was formulated when the cellular archi- 
tecture did not deviate from normal in the epithelial 
layers between the basement membrane and the human 
papillomavirus changes (Fig. 1). The diagnosis of hu- 
man papillomavirus infection with cervical intraepithe- 
lial neoplasia was established when the features of neo- 
plasia were observed in layers directly below or adjacent 
to human papillomavirus changes (Fig. 2). Histologic 
criteria for diagnosing cervical intraepithelial neoplasia 
included loss of basal/parabasal interface, upward po- 
larity of nuclei, loss of maturation, mitotic activity, and 
abnormal mitoses. 

Statistical analysis with the x’ test was used to com- 
pare differences in the distribution of histologic diag- 
noses between 1972 and 1982. Analysis of variance was 


used to compare mean ages between diagnostic cate- 
gories in the 1972 and 1982 series. 


Results hss 
The histopathologic findings are summarized in: Tas 
ble I. In nine of 1264 (0.7%) cases of the original 1972. 
series the histologic diagnosis was condyloma acumi-— 
natum. A review of these charts revealed that these. 
biopsy specimens were taken from clinically apparent 


papillary condyloma acuminatum. Forty-eight percent. aS 


of biopsy specimens showed cervical intraepithelial 
neoplasia while 49.2% revealed benign changes.of squa- 
mous metaplasia and/or inflammation. Review of these 


1264 cases a decade later revealed that in 461 (36.5%) o 


the sole finding was human papillomavirus infection. 
All but nine of these were flat condyloma. Cervical in- 
traepithelial neoplasia as a sole finding was present in 
only 6.1% of cases. One hundred forty-seven (11.6%) 
cases demonstrated findings consistent with both hu- 
man papillomavirus changes and cervical intraepithe- 
lial neoplasia. Analysis of the distribution of histologic 
findings showed a highly significant difference between 
the original and reviewed 1972 series (p < 0.001). 
Comparison of the 1972 reviewed series with 965. bi- 
opsy specimens from 1982 shows a remarkable simi- 
larity (Fig. 3). The x’ analysis reveals that the findings 


obtained in the 1972 review and the 1982 series were > 


not significantly different (x? = 11.07, p > 0.05). 

An analysis of 461 biopsy specimens from 1972 that 
were found to have the sole finding of human papil- 
lomavirus infection upon review is presented in Table 
IL. The original 1972 diagnoses in these cases indicate 
that most condylomatous lesions were classified as ei- 












e Original, 1972 
EZA Revised, 1972 


$0 48.0 Revised, 1982 
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Histologic Diagnosis 





oc Fig. 3. Comparison of distribution of histologic diagnoses 
(original, 1972; revised, 1972 and 1982). 








Table II. Original histologic diagnosis of 
. biopsy specimens from 1972 that upon review 
‘showed only human papillomavirus infection 


Original diagnosis No. % 
Inflammation 233 51 
Grade 1 CIN 187 41 
Grade 2 CIN 32 7 
Grade 3 CIN 9 2 
‘Total 461 100 






















-CIN = Cervical intraepithelial neoplasia. 


ther low-grade cervical intraepithelial neoplasia or be- 
‘nign (inflammation and/or squamous metaplasia). 

An analysis of patient age by diagnostic category is 
‘shown in Table IHI. In both 1972 and 1982, patients 
with human papillomavirus only were younger than 
„those with human papillomavirus and cervical intraepi- 
thelial neoplasia, who in turn were younger than those 
_ with cervical intraepithelial neoplasia only (p < 0.001). 


Comment 
Cellular manifestations of human papillomavirus in- 
a fection of the cervix were first observed in 1949 by 
: Ayre.” In 1960, the same author® implicated a virus as 
-the mechanism effecting these cellular abnormalities 
_ but the true significance of these findings was not rec- 
ognized until recently. It has been reported that the 
- histologic diagnosis of early cervical intraepithelial neo- 
7 plasia was often incorrect and that in the majority of 
-these cases the true diagnosis is a reflection of human 
-| papillomavirus infection of the cervix.°° Our review of 
1264 biopsy specimens obtained in 1972 confirms these 
findings. Forty-eight percent of the specimens were 
originally classified as cervical intraepithelial neoplasia. 
With present-day criteria, as. outlined in this report, 
only 17.7%. of specimens. demonstrated cervical intra- 
epithelial neoplasia, either as a sole finding or in com- 
bination with human papillomavirus. 
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Table ITI. Mean age of patients, by histologic 
findings 







1972 1982 
Mean age* Mean age? 
No. (yr) Noa. 






on 
HPV only 461 24.9 328 22.8 
HPV plus CIN 147 27.0 117 26.3 
CIN only 77 30.2 77 29.0 
Total 685 26.0 522 24.5 


HPV = Human papillomavirus; CIN = cervical intraepi- 
thelial neoplasia. 

*F,,851 = 51.4; p< 0.001. 

tF,,521 = 64.7; p < 0.001. 


The second striking finding concerns the diagnosis 
of human papillomavirus infection in patients referred: 
with abnormal cervical cytologic tests. In 1972, only 
nine patients (0.7%) had biopsy specimens that con- 
tained the histologic finding of a condylomatous lesion, 
These were biopsy specimens of clinically apparent con- 
dyloma acuminatum. Upon review of the specimens an 
additional 452 biopsy specimens were added to the 
original nine cases, for a total of 461 (36.5%) cases of 
human papillomavirus infection. 

Review of our data reveals that in 1972 11.6% of 
biopsy specimens contained both human papillomavi- 
rus and cervical intraepithelial neoplasia features. In 
1982, 12.1% contained human papillomavirus and cer- 
vical intraepithelial neoplasia changes. Features of hu- 
man papillomavirus infection were present in 66% in 
1972 and 60% in 1982 of cases with cervical intraepi- 
thelial neoplasia (respectively), which compares favor- 
ably with the figures reported by Syrjanen” in which 
human papillomavirus infection was demonstrated in 
50% of patients with cervical intraepithelial neoplasia. 

The presence or absence of abnormal mitotic figures 
appears to be the most accurate criterion for distin- 
guishing between cervical intraepithelial neoplasia 
(aneuploid) lesions and viral (diploid) lesions." T his 
criterion was used in this report to categorize lesions 
into the following groups: human papillomavirus, cer- 
vical intraepithelial neoplasia with human papilloma- 
virus, and cervical intraepithelial neoplasia. 

In both the 1972 and 1982 series, women with the 
sole finding of human papillomavirus infection were 
younger than women with both human papillomavirus 
and cervical intraepithelial neoplasia who in turn were 
younger than those with the sole finding of cervical 
intraepithelial neoplasia. This concurs with Syrjanen’s™ 
finding that the mean age of women with condyloma- 
tous lesions of the cervix (28.5) was significantly lower 
than that of those with cervical intraepithelial neoplasia 
lesions (34). 

This study also confirms others®*.* that show human 
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papillomavirus infection of the cervix to be a common 
` finding in patients referred with an abnormal Papa- 
nicolaou smear. The lesions that result from the infec- 
tion are flat rather than papillomatous. In many in- 
stances they are apparent only when viewed with a col- 
poscope. This has contributed to the lack of recognition 
of human papillomavirus infection involving the cervix 
and rare reports in the literature prior to 1976. 

From the data presented, we conclude: (1) that hu- 
man papillomavirus infection of the cervix is a frequent 
lesion that often went unrecognized or was diagnosed 
as cervical intraepithelial neoplasia, (2) that human 
papillomavirus is commonly associated with cervical in- 
traepithelial neoplasia, (3) that patients. with human 
papillomavirus. infection are younger than those with 
cervical intraepithelial neoplasia, and (4) that the prev- 
alence of human papillomavirus infection of the cervix 
has been relatively stable over a 10-year period. 
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_ A prospective study of herpes simplex virus infection in a 
defined population in Houston, Texas 


~Karen Adler-Storthz, Ph.D., Gordon R. Dreesman, Ph.D., Raymond H. Kaufman, M.D., 


Joseph L. Melnick, Ph.D., and Ervin Adam, M.D. 
4 Houston, Texas 


A seroepidemiologic study was conducted to determine the incidence of antibodies to herpes simplex virus 


“©, “in a population of middle-class Caucasian women. In utero exposure to diethyistilbestrol did not influence 


the frequency of herpes simplex virus infection. The frequency of infection increased with age and number 


> of sex partners and a 50% increase in incidence of herpes simplex virus type 2 infection was noted 


» during the 4-year period of the:study. Subclinical herpes simplex virus type 2 infections apparently occurred 
“in.some women without preexisting antibodies to herpes simplex virus type 1. (AM J OBSTET GYNECOL 


1985;151:582-6.) 


__» Key words: Herpes simplex virus, infection, serology, epidemiology 


< Herpes simplex virus type 1 (HSV-1) and type 2 
= (HSV-2) cause a spectrum of clinical diseases. HSV-2 
“is responsible for one of the most common venereally 
transmitted infections and) HSV-1 has been isolated 
< from a large number of cases of genital HSV infec- 
i tion?” On the basis of seroepidemiologic studies, the 
incidence of HSV infection varies from population to 


“ population depending on age, race, socioeconomic sta- 


tus, and sexual practices. This study presents serologic 
data concerning the incidence of HSV infection in a 
population of middle-class Caucasian women as deter- 
mined by a solid-phase microradioimmunoassay for de- 
tection of type-specific antibody to HSV. The specific 
‘aims of the stedy were: (1) to determine the prevalence 
of antibodies to HSV-1 and HSV-2 at the time of en- 
-rollment, (2) to study the development of antibodies to 
HSV-1 and HSV-2 during a follow-up period, and (3) 
to compare prospectively the presence of antibodies 
with history of oral and/or genital HSV infection. 


Material and methods 

Population studied. Women included in the study 
were participants in the diethylstilbestrol adenosis (DE- 
SAD) program in Houston, Texas who agreed to par- 


: «ticipate in a serologic study of HSV infections, There 
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were three groups studied: (1) women who were invited 
to participate in the DESAD study after review of their 
mothers’ records (record review group), (2) women 
who were referred by other physicians or who initiated 
their enrollment because they knew about their pre- 
vious. exposure to diethylstilbestrol (walk-ins and re- 
ferrals), and (3) women who were matched to the rec- 
ord review group by age and by their mothers’ ages 
and who were not exposed to diethylstilbestrol accord- 
ing to the same record source. The mean ages of the 
groups at enrollment were 22, 21, and 21 years, re- 
spectively. All women were middle-class Caucasians. Se- 
rum samples and a history of clinically manifest oral 
and/or genital infection with HSV were obtained dur- 
ing each visit. 

Assay for antibodies to HSV-1 and HSV-2. Sera were 
stored at — 20° C, The presence of type-specific anti- 
HSV antibodies was determined by a solid-phase mi- 
croradioimmunoassay.® © The antigens used were the 
major glycoprotein antigens VP123 for HSV-1 and 
VP119 for HSV-2. All sera were tested at a 1:10 di- 
lution and iodine 125—-labeled goat IgG antihuman IgG 
was used as the probe. 

Statistical analysis. The significance of differences 
between groups was determined by the x’ test. For cells 
numbered <6, Fisher’s Exact Test was used. 


Results 

Table I presents data on the incidence of antibodies 
to HSV major glycoprotein antigens in both diethyl- 
stilbestrol-exposed and unexposed women..The en- 
rollment serum sample was tested for each - woman. Of 
the women exposed to diethylstilbestrol, the walk-in 
and referral groups had significantly. more women 
(57%) with vaginal epithelial changes than did the rec- 
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Table I. Antibodies to HSV by cohort 


Exposed to diethylstilbestrol 
Walk-ins Record 
and referrals reviews 







Unexposed, 
record reviews 





Antibodies 
to. HSV 





Type 1 16 30 33 3 29 33 

Type 2 5 9 9 10 14 16 

No. of women 54 88 88 
examined 


*Percent of column. 


ord review group (10%, p < 0.001). Of the women ex- 
posed to diethylstilbestrol, those with vaginal epithelial 
changes did not differ significantly from those with no 
changes with respect to frequency of antibodies to 
HSV; therefore, these two categories were pooled in 
the table. There was no significant difference in the 
frequency of antibodies to HSV-1 or HSV-2 between 
the diethylstilbestrol-exposed groups. In the unex- 
posed group, 33% of.the women had antibodies to 
HSV-1 and 16% to HSV-2. These values were not sig- 
nificantly different from those of the diethylstilbestrol- 
exposed groups; therefore, all women were. subse- 
quently pooled for antibody studies in relation to age, 
history of HSV, and number of sex partners. When all 
women were pooled, 28 (12%) had antibodies to HSV- 
2 and 78 (34%) had antibodies to HSV-1. 

The prevalence of antibodies to HSV by age is shown 
in Fig. 1. The percentage of women in the <19 age 
group with antibodies to HSV-1 was higher than, but 
not significantly different from, those in the other two 
groups, As expected, the frequency of antibodies to 
HSV-2 increased with age. There was a significant dif- 
ference between HSV-2 antibody frequency. between 
the <19 age group and the =23 age group (5% versus 
17%, p = 0.04). 

Fig. 2 presents the prevalence of antibodies to HSV 
by number of sex partners. While the percentage of 
women with antibodies to HSV-1 remained fairly con- 
stant as the number of sex partners increased, there 
was an increase in frequency of antibodies to HSV-2. 
The frequency of antibodies to HSV-2 in women with 
four or more sex partners was significantly higher than 
that of women who were virgins (3% versus 22%, 
p = 0.02) and that of women with one sex partner (8% 
versus 22%, p = 0.04). The presence of antibodies to 
HSV-2 in the one virgin was confirmed by microneu- 
tralization. Eighty-nine of 213 women (42%) had one 
or more new sex partners after | year in the study and 
50 of the 89 (56%) had two or more (Table I1). There 
was an increasing trend of incidence of antibodies to 
HSV-2 over time in all groups. The women with an 
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WITH ANTIBODIES TO HSV 





Fig. 1. Prevalence of antibodies to HSV by age. 


‘i HSV-1 
C] usv-2 


% OF WOMEN 
WITH ANTIBODIES TO HSV 





‘ 1 2-3 
NUMBER: OF SEX PARTNERS 


Fig. 2. Prevalence of antibodies to HSV by number of sex 
partners. 


increase of two or more sex partners had a significantly 
higher frequency of antibodies to. HSV-2 in the second 
serum sample than those with no change in the number 
of sex partners (14% versus 30%, p = 0.02). 

The data in Table HI correlate the history of HSV 
infection with the prevalence of antibodies to HSV at 
the time of enrollment. Of the women with no HSV 
history (71%), 29% had antibodies to at least one of the 
HSV types and 8% had antibodies to HSV-2, Of 28 
women with detectable antibodies to HSV-2, only eight 
(29%) reported a history of genital infection. Antibod- 
ies to HSV were not detected in 41% of the women 
who had a history of oral HSV infection. 

Changes in history of HSV infection with time were 
correlated with antibodies to HSV in the follow-up 
specimen (Table IV). Twenty women reported a new 
history of HSV infection after =12 months in the study, 
Of the six with new oral infections, five had no change 
in antibody and one lost detectable antibody to HSV- 
1. Two of 12 women who reported new genital HSV 
infections had new antibody to HSV-2 only; one, to 
HSV-1 only; and one, to HSV-1 and HSV-2. One 
woman with previous antibodies to HSV-1 developed 
antibodies to HSV-2. Two women had antibody to 
HSV-2 in the first and second sera but reported genital 
infection only at the follow-up visit. The other five re- 
porting new genital infections had no antibody to HSV 
in either serum sample. Two women reported new oral 
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Table IL Incidence of antibodies to HSV by increase in number of sex partners during the time period: 
, tudied i in 213 women 






Antibodies to HSV 








HSV-1 and 
HSV-2 















Increase in HSV-1 only 
8x partners 


“with time 









- No increase A 7 3 
ed B bs a 8 e 9 
ol A 8 33 5 15 I 

B 9 38 6 21 2 

22 A 12 34 5 16 3 

B l1 42 10 30 5 













-*A = Enrollment sample; B = follow-up sample =12 months after enrollment. 
+Percent of all with antibodies to HSV-1 including those with antibodies to both types of HSV. 
Percent ofall with antibodies to HSV-2 including those with antibodies to both types of HSV. 


Table III. Correlation of history with antibody prevalence 


History of clinical HSV infection 





Oral and 
None Genital genital 

















Antibodies 





o< HSV-1 only 34 21* 23 47 61 27 
HSV-2 only 7 4 30 19 1 50 11 5 
HSV-1 and 7 4 6 12 4 25 17 7 

HSV-2 
_ None 115 71 20 41 5 31 1 50 14] 61 
~ Total 163 71t 49 21 16 7 2 1 230 





: * Percent of column. 
tPercent of row. 





















Antibodies to HSV 
in enrollment sample 


New history of 
HSV infection 


Na, of 


women 













HSV-1 only — Ba 1 
HSV-2 only —_ l ~ ae 
HSV-1 and HSV-2 ~ -iem 1 eim 
None — m ae P: 
Genital 12 HSV-1 only = = 1 Se 
ae HSV-2 only’ == 9 2a TA 
: None l 2 1 5 
Oral and. genital 2 None _ i — 2 
“None 19 HSV-1 only -= — 4 ~~ 
i None 5 7 3 = 
_ and genital infections but had no antibodies to HSV in only; seven, to HSV-2 only; and three, to HSV-land 
-either serum sample. Nineteen women did not report HSV-2. Thus, 10 of these women apparently experi- 
a new history of HSV infection but had serologic evi- enced a subclinical HSV-2 infection although they had 
“dence of a new HSV infection; 15 of these did not have no preexisting antibodies to HSV-1. Four women with 
detectable antibodies to HSV.in the enrollment serum preexisting antibodies to HSV-1 developed eee 
sample but had newly detectable antibodies to HSV at evidence of subclinical HSV-2 infection. 


a the follow-up visit. Five had new antibodies to HSV-1 Fig. 3 shows the incidence of HSV infection o over a 
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period of 4 years. It is apparent from the slope of the 
lines, determined by linear regression analysis, that 
during the second year of the observational period the 
incidence of HSV-2 infection increased by 6% while 
“that of HSV-1 infection was unchanged. Thereafter the 
increase was similar. 


Comment 

This seroepidemiologic study has described the fre- 
quency of HSV infection in a well-defined population 
of middle-class Caucasian women. The frequency of 
HSV infection has been correlated with diethylstilbes- 
trol exposure, age, number of sex partners, and clinical 
history. 

Women exposed to diethylstilbestrol did not differ 
from the comparison group with respect to frequency 
of antibodies to HSV. The percentage of diethylstil- 
bestrol-exposed women who develop vaginal epithelial 
changes reportedly varies from 34% to 65%."' When 
we compared those women with vaginal epithelial 
changes to those with no changes for the presence of 
antibodies to HSV, we found no significant differences 
in frequency of antibodies to either HSV type. There- 

_ fore, neither exposure to diethylstilbestrol per se nor 
_ the presence of vaginal epithelial changes appeared to 


E influence the frequency of HSV infection in this pop- 


“lation. 

“Our findings show that the frequency of HSV-2 in- 
fection increased with age while that of HSV-1 infection 
was fairly constant. Although the age groups in this 
study were different, other studies have reported sim- 
ilar age-related increases in the frequency of antibodies 
to HSV-2 as measured by the microneutralization 
< test." Women with multiple sex partners were found 
to have a higher frequency of antibodies to HSV-2 than 
those with one sex partner or none. As the number of 
sex partners increased over time, so did the incidence 
of antibodies to HSV-2. This parallels the findings of 
other studies in that the frequency of genital HSV in- 
fection increases with increasing numbers of sex 
partners, " 

At the time of enrollment in the study, 12% of the 
women had antibodies to HSV-2. Vonka et al.’> have 
recently reported a 15% frequency of antibodies to 
HSV-2 in a similar population of women. When the 
clinical history of HSV infection was correlated with 
the presence of antibody in the enrollment serum sam- 
ple, 25% of the women reporting genital HSV infection 
had antibodies to HSV-1 only. This may be indicative 
of the increasing incidence of genital HSV-1 infec- 
tions, Five women reporting genital infections were an- 
tibody-negative, thus raising the possibilities of an in- 
correct clinical diagnosis or of a primary infection that 
may have been missed by our assay. Of these five, two 
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Fig. 3. Incidence of HSV infection by time. 


women developed antibodies during the follow-up pe- ; 
riod, one to HSV-1 and one to HSV-2. This observation 0 
is compatible with the finding of late development of 
antibodies in some infected persons. 
Our findings suggest that. subclinical genital infee : 
tions with HSV-2 may occur even in the absence: of 
preexisting antibodies to HSV-1. At the follow-up visit, 
18 women had newly detectable antibodies to HSV- 
however, only four reported a new history of. genita 
infection. Of the other 14, 10 did not have preexisting 
antibodies to HSV-1 but evidently experienced a su 
clinical infection. 
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-The effect of prostaglandin E, on the initial immune response 


-to herpes simplex virus infection 


i o David A, Baker, M.D., and Joanne Thomas 
` Stony Brook, New York 


Numerous clinical situations, demonstrated to be associated with reactivation of herpes simplex virus 
infections, have also been shown to produce increases in local levels of prostaglandins. The current study 


was. initiated to determine if prostaglandins play a role in the immune response and control of herpes 
“simplex virus infections. Lymphocytes from volunteers were stimulated with concanavalin A, herpes simplex 
virus 1, or herpes simplex virus 2 in the presence of prostaglandin E; or ibuprofen, and the lymphocytes 
‘served as their own controls. The data suggest a statistically significant suppression in nonspecific T 

cell mitogen stimulation (concanavalin A), as well as specific herpes simplex virus 1 and 2 stimulations as 


‘measured by tritiated thymidine uptake by lymphocytes when stimulated in the presence of prostaglandin 
"E. Ibuprofen did not alter the proliferative response to concanavalin A, herpes simplex virus 1, or herpes 
‘simplex virus 2 stimulation. This report examines the involvement of prostaglandins in herpesvirus 


Infection such as the suppression of T cell function, allowing for a clinical recurrence. The usefulness of 


a . nonsteroidal antiinflammatory agents in the therapy of herpes simplex virus infections is also discussed. 


< (AM J OBSTET GYNECOL 1985;151:586-90.) 


Key words: Prostaglandin E,, herpesvirus infection, immune response 


The immune response to herpes simplex virus in- 
--fections is complex and may differ in the primary and 
recurrent stages of the disease. Studies have suggested 
-that the cell-mediated immune response is important 
in controlling and limiting herpes simplex virus.’ A 
significant increase in recurrent disease with significant 
mortality and morbidity seems to occur when patients 
vare treated with immunosuppresive agents.” 
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Within a clinical setting in an intact host, certain sit- 
uations provoke reactivation of latent herpes. In 
women the most frequent correlation is with the onset 
of menstruation, but other situations such as fever, ex- 
posure to sunlight, emotional stress, and surgical re- 
section have all been associated with an increased in- 
cidence of reactivation of latent herpes within the 
body.’ All of these specific clinical situations have also 
been associated with increased local levels of prosta- 
glandins. In exploring the role of prostaglandins in 
herpesvirus infection, it must be noted that these agents 
have been shown to increase viral multiplication and 
cell-to-cell spread of herpes simplex virus in specific 
in vitro models.*> Moreover, Blyth et al.° have produced 
a model in mice using herpes simplex virus 1 where 
reactivation of the virus was demonstrated after local 
inoculation of prostaglandin. 

The specific study was undertaken to determine what 
role prostaglandins play in the immune response and 
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control of latent herpesvirus infection. It found that 
localized prostaglandins may suppress the lymphocyte 
response to herpesvirus, thereby permitting recurrent 
disease within a localized anatomic site. By suppressing 
prostaglandin effects on lymphocytes, nonsteroidal an- 
tiinflammatory compounds may be useful in herpes 
simplex virus infection. 


Material and methods 


Patient population. A total of 61 patients were stud- 
ied (56 females and 5 males) ranging in age from 18 
to 45 years of age. Patients were referred from the 
community because of herpes infection or were re- 
cruited from the ambulatory service. 

Three distinct patient populations were used for this 
specific study. Group | consisted of 22 normal healthy 
females, who had not taken any hormonal or oral con- 
traceptive medicine for at least 6 months. They had no 
documented history of herpes simplex virus, either in 
the genital tract or oral cavity, and had a negative com- 
plement fixation titer to herpes simplex virus. Periph- 
eral lymphocytes from these volunteers were stimulated 
with concanavalin A, 

Group 2 included 24 patients (19 female, 5 male) 
with documented recurrent genital herpes simplex vi- 
rus infections. These patients either had a positive 
herpes culture from the genital tract or cytologic and 
clinical evidence of genital herpes infection (positive 
complement fixation titer to herpes simplex virus). 
Their. sensitized lymphocytes were stimulated with 
herpes simplex virus 2. 

Group 3 included 15 patients (female) with docu- 
mented recurrent oral herpes. They had a positive 
culture and serologic evidence of oral herpes. Sen- 
sitized lymphocytes were obtained from these pa- 
tients and stimulated with herpes simplex virus I. 
All patients signed informed consent forms, and the 
the study was approved by the institutional review com- 
mittee. 

Lymphocyte stimulation assay. Lymphocytes were 
separated from heparinized blood by Ficoll-Hypaque 
density centrifugation, washed twice in Hanks’ bal- 
anced salt solution. Viable cell counts were performed 
using the trypan blue exclusion test, with cell counts 
adjusted to final concentration of 2 x 10° cells per mil- 
liter in RPMI 1640 medium. Throughout the re- 
mainder of the experiment RPMI 1640 medium con- 
taining 2% calf serum with 2% p-glutamine and 1% 
penicillin and 1% streptomycin was used; 0.2 ml of cell 
suspension was seeded in flat-bottomed wells of a 96- 
well plate (Costar). After the appropriate concentration 
of nonspecific or specific mitogen was added, the mi- 
crotiter plates were incubated in a humidified incubator 
containing 5% carbon dioxide. Cultures were stimu- 
lated with concanavalin A or herpes simplex virus 1, 
or 2 and incubated at 37° C for 48 hours. One micro- 
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Table I. Human peripheral lymphocytes from 
normal healthy adults (group 1) stimulated 
with concanavalin A and stimulated with 
concanavalin A in the presence of 
prostaglandin E or in the presence of 
ibuprofen (n = 22) 








Concanavalin A 








plus Concanavalin A 
Concanavalin A prostaglandin E plus ibuprofen 

9.9* 8.2 12.0 
6.0 3.5 7.7 
14.2 14.1 16.6 
6.7 2.3 2.5 
41.8 32.9 33.5 
21.1 15.6 18.8 
36.8 21.0 24.3 
6.2 3.3 4.1 
29.5 6.2 12.4 
36.5 27.5 26.3 
57.4 37.1 59.9 
27.5 15.0 22.8 
23.0 13.3 15.9 
28.9 24.7 22.7 
27.3 16.0 23.2 
23.9 12.5 414 
14.8 7.6 10.3 
8.8 6.0 9.7 
12.5 12.0 13.6 
13.7 8.7 8.1 
9.1 1.3 74 
5.6 4.2 7.4 

21.07 13.3 18.2§ 
£2.9 +2.1 +29 





*Stimulation index. 

+Mean + SEM. 

tp < 0.005 (Wilcoxon signed-rank test). 
§Not significant. 


curie of tritiated thymidine was added to each well, 
followed by an additional 24 hours of incubation time. 
Cells were harvested on filters and counted in toluene 
base scintillation fluid. Results are expressed as the“ 
stimulation index plus or minus the standard error of 
the mean. The stimulation index for concanavalin A 
was calculated as the mean counts per minute with con- 
canavalin A divided by the mean in the unstimulated 
lymphocyte control wells. The stimulation index for 
herpes simplex virus antigens were calculated as the 
mean counts per minute from stimulated sensitized 
lymphocytes divided by the mean counts per minute 
with the lymphocyte cell control. Comparison between 
groups were calculated with use of the Wilcoxon 
signed-rank test. 

Nonspecific and specific antigens. Concanavalin A, 
a nonspecific mitogen, was added in a final concentra- 
tion of 1.5 pg/ml and was used to measure the prolif- 
erative phase of the T cell mediated immune response. 

Confluent monolayers of human embryonal lung 
cells were infected with herpes simplex virus 1 (KOS 
strain) and herpes simples virus 2 (strain 186), When 
a 4+ cytopathic effect was observed, the supernatant 
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Table II. Human peripheral lymphocytes 
from patients with recurrent genital herpes 
(group 2) stimulated with herpes simplex virus 
2 and stimulated with herpes simplex virus 
2 in the presence of prostaglandin E or in 

the presence of ibuprofen (n = 24) 










es Herpes simplex Herpes simplex 
oes Herpes simplex virus 2 plus virus 2 plus 
ee virus 2 prostaglandin E ibuprofen 





3.8% 2.3 2.8 
3.9 1.6 3.9 
4.4 2.6 8.6 
4.2 3.9 5.9 
3.2 2.4 4.6 
6.1 3.6 5.2 
2.9 15 2.5 
10.3 8.7 15.0 
8.1 5.3 79 
6.2 3.7 8.8 
13.9 1.7 3.3 
3.4 1.6 2:5 
7.4 1.3 3.1 
5.3 2.7 4.4 
12.3 4.8 11.2 
40.4 12.6 20.4 
7.9 5.1 7.8 
11.8 8.0 13.3 
7.4 6.5 8.0 
16.3 11.1 18.2 
6.4 3.8 7.2 
19.3 12.9 18.8 
14.1 M11 13.9 
15.3 11.3 17.2 
9.44 5.4¢ 8.9§ 
+11.7 +0.8 +1.2 





*Stimulation index. 

+Mean + SEM. 

corp < 0,005 (Wilcoxon sign-rank test). 
§Not significant. 





fluid and cells were harvested and the suspension was 
~ frozen and thawed three times. It was then centrifuged 
at 2800 rpm for 30 minutes, and aliquots were frozen 
at — 70° C. Viruses were titered in Vero cells and had 
aconcentration of 3.3 x 10° pfu/ml for herpes simplex 
virus 1 and 1.5 x 10* pfu/ml for herpes simplex virus 
.2.-Control antigens were treated identically with the 
> exception of the inoculation of virus. Virus was grown 
in human embryo lung cells to prevent any nonspecific 
stimulation of human peripheral lymphocytes by any 
foreign antigens that could be found in monkey cells 
(Vero). Herpes simplex virus 1 and 2 antigens as well 
as control antigens were treated at 56° C for 2 hours 
prior to use and were tested for infectivity prior to heat 
treatment and post inactivation, A total volume of 0.05 
mil of antigen was added to each well. Assays were run 
in sextuplicate. All assays were conducted with the same 
- pool. of concanavalin A, herpes simplex virus 1, or 

- herpes simplex virus 2. 
Prostaglandin and ibuprofen. Prostaglandin E; and 
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Table II. Human peripheral lymphocytes 
from patients with recurrent oral herpes (group 
3) stimulated with’herpes simplex virus 1 and 
stimulated with herpes simplex virus 1 in the 
presence of prostaglandin E or in the presence 
of ibuprofen (n = 15) l 


Herpes simplex Herpes simplex 
Herpes simplex virus I plus virus 1 plus 

virus I prostaglandin E ibuprofen 
12.8* 7.3 
17.1 15.8 
3.0 5.3 
25.1 30.7 
11.5 16.8 
15.2 14.4 
6.9 7.1 
15.7 14.9 
31.3 27.1 
21.5 22.9 
4.5 10,3 
1.7 2.7 
13.8 14.9 
13.8 15.1 
28.1 28.8 

14.17 15.6§ 
+2.1 +2.2 





*Stimulation index. 

Mean + SEM. 

tp < 0.005 (Wilcoxon sign-rank test). 
§Not significant. 


ibuprofen were added to the cells after the final wash. 
Prostaglandin E was added at a final.concentration of 
1 pg/ml while ibuprofen was used at a final concentra- 
tion of 50 pg/ml. The compounds already in solution: 
were supplied by Upjohn Company, Kalamazoo, 
Michigan. 


Results 


Table I presents results of human peripheral lym- 
phocytes stimulated with concanavalin A from 22 pa- 
tients who were normal, healthy adults (group 1). These 
lymphocytes stimulated with concanavalin A showed a 
stimulation index of 21.0 + 2,9. When these same lym- 
phocytes were stimulated with concanavalin A in the 
presence of prostaglandin E, there was a statistically 
significant reduction in tritiated thymidine uptake, with 
a stimulation index of 13.3 + 2.1. This 37% reduction 
in stimulation index is statistically significant by means 
of the Wilcoxon signed-rank. test with p <:0.005: In 
lymphocytes stimulated with concanavalin A in the 
presence of ibuprofen, there was no statistically signif- 
icant increase or decrease in tritiated thymidine uptake. 
A mean stimulation index of 18.2 + 2.9 was found in 
these cells stimulated with concanavalin A in the pres- 
ence of ibuprofen. ee 

Fable II presents the data from 24 patients. with re- 
current genital herpes (group 2) whose peripheral lym- 














Nolume 151 
“Number 5 


“phocytes were stimulated with herpes simplex virus 2. 
These sensitized lymphocytes stimulated with herpes 
simplex virus 2 had a mean stimulation index of 
9.4 + 1.7. When these same lymphocytes were stimu- 
lated with herpes simplex virus 2 in the presence of 
prostaglandin E, there was a 43% decrease in tritiated 
thymidine uptake, which was statistically significant 
(p < 0.005, Wilcoxon signed-rank test). Mean stimu- 
lation index was 5.4 + 0.8. When these cells were stim- 
ulated with herpes simplex virus 2 in the presence of 
ibuprofen, the mean stimulation index was 8.9 + 1.2. 
Not a statistically significant increase or decrease in tri- 
tiated thymidine uptake. 

Table III presents the data from 15 patients with 
recurrent labial herpes (group 3) whose peripheral lym- 
phocytes were stimulated with herpes simplex virus 1. 
These sensitized lymphocytes stimulated with herpes 
simplex virus 1 had a mean stimulation index of 
14.1 + 2.1. When these same lymphocytes were stim- 
ulated in the presence of prostaglandin E, there was a 
35% reduction in tritiated thymidine incorporation, 
91+ 1.4 (p< 0.005, Wilcoxon ‘signed-rank test). 
When these lymphocytes were stimulated with herpes 
simplex virus 1 in the presence of ibuprofen, there was 

. no. statistically significant decrease or increase in triti- 

ated thymidine incorporation, with a mean stimulation 

index of 15.6 + 2.2. 

Patients without a prior history of herpes. simplex 
virus and a negative complement fixation titer (<1:8) 
had stimulation indexes of <1.5 to herpes simplex virus 
1 or 2, as demonstrated in these experiments. 


Comment 


The results of the present study indicate that pros- 
taglandin E may have a function in the initial immune 
response in T cell dependent infections. The results 
also suggest that prostaglandin E may alter lymphocyte 
function and play a role in herpes simplex virus infec- 
tion and reactivation. According to these data, ibupro- 
fen apparently did not alter the initial proliferative im- 
mune response to a nonspecific T cell mitogen or to 
herpes simplex virus 1 or 2. 

Elevated local levels of prostaglandins may change 
the immune balance between herpes simplex virus and 
the host and therefore lead to a herpesvirus recur- 
rence.’ Numerous investigators have reported suppres- 
sion of human peripheral lymphocytes by prostagian- 
dins. Smith et al.* demonstrated significant inhibition 
of tritiated thymidine incorporation into phytohe- 
magglutinin-stimulated human lymphocytes by several 
prostaglandins. Low doses of prostaglandins of the E 
series were found to suppress mitogen stimulation of 
human lymphocytes,’ and prostaglandins of the E se- 
ries reportedly have been produced in mitogen stim- 
ulation of human leukocytes.” 
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Data have been accumulating that indicate that pros- 
taglandins of the E series act as modulators in the hu- 
man immune system.° The data presented in the cur- 
rent study confirm these findings with nonspecific 
mitogen stimulation and reveal the role of prostaglan- 
din E in the specific proliferative immune response to 
herpes simplex virus 1 and 2. The current report sup- 
ports the contention that prostaglandins are involved 
in the immune response to herpes simplex virus infec: 
tion and that alterations in prostaglandin levels may — 
lead to suppression of lymphocyte function, thus al- 
lowing localized recurrent disease. This is the first re- 
port of prostaglandin suppression of specific prolifer- 
ative immune response to herpes simplex virus. 

Some reports propose the possibility that prostaglan- 
dins produce a balance of the immune response within 
the host and that the endogenous synthesis of prosta- 
glandins is involved’ in the regulation of lymphocyte. 
activation."' Apparently, prostaglandin E activates a 
glass-adhered T suppressor cell, which in turn sup- 
presses response of the nonadherent lymphocytes to 
mitogen. 4 

There have also been reports suggesting that non- 
steroidal antiinflammatory compounds enhance non- 
specific mitogen stimulation.” ' In this study, however, 
no significant stimulation of blastogenesis by ibuprofen, . 
either with the nonspecific. mitogen concanavalin A. 
herpes simplex virus 1 or 2, was found, agreeing wit 
the finding of Novogrodsky et al,” which showed no 
enhancement of the proliferative immune response . 
with nonspecific mitogens with the use of the antis 
prostaglandin indomethacin. 

In conclusion, although the role of prostaglandins in 
herpes simplex virus infections obviously requires fur- © < 
ther elucidation, at present it appears that prostaglan- 
dins may be directly involved in enhancing herpesvirus. 
infection by allowing cell-to-cell spread. They may also. 
cause indirect effects by lowering the host's. immune F 
response and suppressing the lymphocytes necessary- 
to control the infection. The data from this investiga- 
tion strongly suggest that the initial proliferative im- 
mune response is inhibited by prostaglandin E, and this: 
finding clarifies some of the clinical settings in which 
reactivation of herpes occurs with elevated local pros- 
taglandin levels, though it has not been examined. 
whether prostaglandins are factors in other immune 
functions in herpes simplex virus infection. Some 
reports propose that prostaglandins depress macro- 
phage and inhibitory factor activity," leukocyte inhibi o 
tory factor production,” direct cytolysis by activated = 
lymphocytes,’ and some components of antibody. 
production.” Whether antiinflammatory nonsteroidal 
compounds will be useful in herpesvirus infection. 
or other infections requires additional experimental: 
evidence. 
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Accepted Worldwide— 
Now in America 


Triphasil is the triphasic you've heard about 
—the one that has already achieved widespread 
acceptance and extensive use throughout the world. 
To date, the Triphasil regimen has achieved over 
100 million cycles of experience worldwide. 


Lower Estrogen, Lower Progestogen 


New Triphasil provides the lowest total hormonal dose ever 
in a combination O C. Total estrogen dose is the lowest among all phasic 
products. Progestogen level is at least 38.9% lower than any other OC. 


With the Performance Benefits of 
Higher Dose Products 
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21- and 28-day regimens tuned to her timing 
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o significant impact 
lipid levels shown in 
and 18-month studies 


o separate 6-month studies demonstrate 
nimal impact on lipid levels; no statistically 
ynificant changes were observed in HDL, 
DL, total cholesterol or triglycerides.'* This 

rther supported by a separate 18-month 
ospective study in which 85 non-smoking 
pmen under the age of 35 were equally 
ided among 4 oral contraceptive formula- 
ns. With Triphasil, no statistically significant 
anges in total or HDL cholesterol occurred.’ 
this study, slight increases in triglycerides, 


ich peaked at cycle 9, declined in subse- 
ent cycles. 


E HDL cholesterol 
E Total cholesterol 


9 10 11 12 13 14 15 16 17 18 
Cycles 


re 1: Monthly HDL cholesterol, triglycerides and total 
lesterol levels for Triphasil over an 18-month period. 


No significant impact 
on blood pressure means 
shown in 24-month study 


In clinical trials over 2 years, Triphasil had no 
significant impact on blood pressure means. 
As shown in Figure 2, a high degree of stability 
was maintained with Triphasil compared to 
baseline.? 


Bj ~mn i on therapy 
A= == — A baseline 


60 
Months 1 3 6 9 12 
No.of Pairs 1109 2,338 1,634 1,138 830 595 482 367 


Figure 2: Blood pressure mean levels during treatment and 
baseline—systolic and diastolic. 
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lo significant impact on 
arbohydrate metabolism 
18-month study 


esults at 6, 12, and 18 months demonstrate 
iphasil has little influence on carbohydrate 
etabolism. Glucose tolerance and insulin lev- 
s generally remain within normal clinical 

its. Figure 3 shows glucose tolerance test 
bsults from a study of 85 non-smoking 
omen under the age of 35 who were equally 
vided among 4 oral contraceptive formu- 
tions. Blood samples were taken before 
iphasil and at treatment cycles 6, 12, and 18. 
indings at 18 months were not plotted 
ecause they were comparable to 12-month 
Ata.” 
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ure 3: Oral glucose tolerance test resul Pretroa 
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extensive 


Percent incidence of breakthrough bleeding 


And a low level of minor 
side effects—including 
breakthrough bleeding* 


The more natural phasing of both estrogen 
and progestogen in new Triphasil provides 
oral contraception that is characterized by a 
low incidence of breakthrough bleeding and 
minimal complaints of other minor side 
effects. This is demonstrated in extensive mul- 
ticenter clinical trials spanning more than 
three years.’ 


35,036 total cycles 
5.7% total incidence 


{Ls 
12345 67 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24)|/37 
Cycles 


ligure 4: Incidence of breakthrough bleeding in 3.546 women 


Levonorgestrel 
and ethinyl 
estradiol 
tablets— 
Triphasic 
regimen 


21- and 28-day regimens f Worldwide experience confirms clinical studies 








starts from dose 1, Her day 


Unique Dosage Regimen: Starts on 
Her Day 1 


New Triphasil gives oral contraception a simple new 
start—dose 1 begins on her day 1. For the first cycle 
she'll take the first tablet on her first day of bleeding— 
eliminating the confusion of counting days or waiting 
for Sunday. It’s easy for her to remember... 

and for you to explain. 


No Need for “Back-Up” Contraception 
During the First Cycle 
When Used as Directed 


Unlike oral contraceptives which utilize a Sunday-start regimen, 
with Triphasil no additional protection was used during 
clinical studies in 3,546 women, and no pregnancies occurred 
during the first cycle. In worldwide post-marketing experience, 
there has been only one first cycle pregnancy reported in the literature.‘ 
For dosage and administration, please refer to brief summary. 


Day 1 Start— 
In Tune with Her Timing 


Day 1 start means she starts on a day established by HER OWN 
biology, not by a calendar or package. 


Elegant Compact—Discreet, 
Functional and Reusable 


To keep it simple, New Triphasil has a new package—a discreet, easy-to-follow 
reusable compact she'll feel comfortable with from day 1. 


Lavonoroeanae 
and ethinyl 
estradiol 
4; tablets— wd 
Triphasic 
regimen 


21- and 28-day regimens 24 ana.28-cayreaimens f tuned to her timing 


References: 1. Vermeulen A. Thiery M: Metabolic effects of the triphasic oral contraceptive Trigynon” | Triphasi T Contraception 26:505-513, 1982. 2. Data on file, 
Wyeth Laboratories. 3. Briggs MH in Brosens |. ed: New Considerations in Oral Contraception. Proceedings of an international 
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IN BRIEF: ‘ 

TRIPHASIL"—6 brown tablets containing 0.050 mg levonorgestrel with 0.030 mg ethinyl estradiol; 5 white tablets 
containing 0.075 mg levonorgestrel with 0.040 mg ethinyl estradiol; 10 light-yellow tablets containing 0.125 mg 
levonorgestrel with 0.030 mg ethinyl estradiol (7 light-green tablets containing inert ingredients are included in the 
28-day regimen) —Triphasic regimen. 

Indications and eaten is indicated for the prevention of pregnancy in women who elect to use oral 
contraceptives (OC's) as a method of contraception 

Contraindications—OC’s should not be used in women with any of the following conditions: 1. Thrombophlebitis 
or thromboembolic disorders. 2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral-vascular or coronary-artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or sus- 
pected aoa eB Ber neoplasia. 6. Undiagnosed abnormal genital bleeding. 7. Known or suspected pregnancy 
(see Warning No. 5). 8. Benign or malignant liver tumor which developed during use of OC's or other estrogen- 
containing products. 

Warnings 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. 

This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked 

pwonee over 35 years of age. Women who use oral contraceptives should be strongly advised not 
smoke. 


The use of oral contraceptives is associated with increased risk of several serious conditions, including 

thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. 

cmonete Prescribing oral contraceptives should be familiar with the following information relating to 
these risks 





1, Thromboembolic Disorders and Other Vascular Problems—An increased risk of thromboembolic and thrombotic 
disease associated with use of OC's is well established. Three principal studies in Great Britain and 3 in the U.S 
have demonstrated increased risk of fatal and nonfatal venous thromboembolism and stroke, both hemorrhagic and 
thrombotic. These studies estimate that users of OC's are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause 
CEREBROVASCULAR DISORDERS—In a collaborative American study of cerebrovascular disorders in women with 
and without predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users 
than nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION (MI)—An increased risk of MI associated with the use of OC's has been reported, 
confirming a previously suspected association. These studies, conducted in the UK, found, as expected, that the 
greater the number of pndérhing risk factors for coronary-artery disease (cigarette smoking, hypertension, hyper- 
Cholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the risk of developing MI, regardless 
of whether the patient was an OC user or not. OC's, however, were found to be a clear additional risk factor. In terms 
of relative risk, it has been estimated that OC users who do not smoke (smoking is considered a major predisposing 
Condition to MI) are about twice as likely to have a fatal MI as nonusers who do not smoke. OC users who are also 
smokers have about a 5-fold increased risk of fatal MI compared to users who do not smoke, but about a 10=to.12- 
fold increased risk compared to nonusers who do not smoke. Furthermore, amount of smoking is also an i ftant 
factor. In determining importance of these relative risks, however, baseline rates for various age groups must be 
given serious consideration. Importance of other Pregon condniong mentioned above in determining relative. 
ang absolute risks has not as yet been quantified; quite likely the same synergistic action exists, but perhaps taa 
sser extent 

RISK OF DOSE—In an analysis of data derived from several national adverse-reaction reporting systems, British 
investigators concluded that risk of thromboembolism, mening coronary thrombosis, is directly related to dose 
of estrogen in OC's. Preparations containing 100 mcg or more of estrogen were associated with higher risk of 
thromboembolism than those containing 50-80 mcg, Their analysis did Suggest, however, that quantity of estrogen. 
may not be the sole factor involved. This finding has been confirmed in the U.S. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES—A large prospective study carried out in the 
UK estimated the mortality rate per 100,000 women per year from diseases of the circulatory system for users and 
nonusers of OC's according to age, smoking habits, and duration of use. Overall excess death rate annually from 
circulatory diseases for OC users was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 35-44—33/ 
100,000; ages 45-49—140/100,000), risk being concentrated in older women, in those with long duration of use 
and in cigarette smokers. It was not possible, however, to examine interrelationships of age, smoking, and duration 
of use, nor to compare effects of continuous vs. intermittent usewAlthough the study showed a 10-fold increase 
in death due to circulatory diseases in users for 5 or more years, all these deaths occurred in women 35 or older. 
Until larger numbers of women under 35 with continuous use for 5 or more years are available, it is not possible to 
assess magnitude of relative risk for this younger group, Available data from a variety of sources have been ana- 
lyzed to estimate risk of death associated with various methods of contraception. Estimates of risk of death for each 
method include combined risk of contraceptive id (e.g., thromboembolic and thrombotic disease in the case.of 
OC's) plus risk attributable to pregnancy or abortion in event of method failure. This latter risk varies with effective- 
ness of method. The study concluded that mortality associated with all methods of birth controls low andibelow 
that associated with childbirth, with thelexception of OC's in women over 40 who smoke. Lowest mortality is 
associated with condom or diaphr: backed up by early abortion. Risk of thromboembolic and thrombotic disease 
associated with OC's increases with age after about 30 and, for MI, is further increased by hypertension, hypercho- 
lesterolemia, obesity, diabetesy or history of pre-eclamptic toxemia, and especially cigarette smoking. Physician and 
patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e g., thrombophlebi- 
tis, pulmonary embolism brovascular insufficiency, coronary occlusion, retinal thrombosis, and mesenteric 
thrombosis). Should any of these occur or be suspected, the drug should be discontinued immediately. A 4- to 6- 
fold increased risk of postsurgery thromboembolic complications has been reported in OC users. If feasible, OC's 
should be discontinued at least 4 weeks before surgery of a type associated with increased risk Of thromboembolism 
or prolonged immobilization 
PERSISTENCE OF RISK OF VASCULAR DISORDERS—Findings from one study in Britain involving cerebro- 
vasculand e and another in the U.S. concerning MI suggest an increased risk of these conditions in users of 
OC's after discontinuation of the OC's. In the British study, risk of cerebrovascular disease remained 
el in former OC users for at least cas after discontinuation. In the U.S. study. increased risk of MI 

ed for at least 9 years in women 40 to 49 years old who had used OC's for § or more years. Findings in 

studies require confirmation since they are inconsistent with other published information 


_ 2. Ocular Lesions~There have been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis 


associated with use of OC's. Discontinue OC's if there is unexplained, sudden or gradual, partial or complete loss of 
vision; onset of proptosis or diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic 
and therapeutic res. fi 
3. Carcinoma—Lo' rm continuous administration of either natural or synthetic estrogen in certain animal species 
increases frequen carcinoma of the breast, cervi na, and liver. Certain synthetic progestogens, none 
currently contained in OC's, have been noted to i ise incidence of frammary nodules, benignand malignant, in 
dogs. In humans, 3 case-control studies have reported an increased risk of endometrial carcinoma associated with 
prolonged use of exogenous estrogen in postmenopausal women. One publication reported on the first 21 cases 
submitted by physicians toa registry of cases of adenocarcinoma of the endometrium in women under 40 on OC's 
Of cases found in women without predisposing risk factors (e.g. irregular bleeding at the time OC's were first given, 
polycystic ovaries), nearly all occurred in women who had used a sequential OC. These are no longer marketed, No 
evidence has been reported suggesting increased risk of endometrial cancer in users of conventional combination or 
progestogen-only OC's. Several studies have found no increase in breast cancer in women taking OC's or estrogens 
One study, however, while alsonoting no overall increased risk of breast cancer in women on OC's. found an excess 
risk in subgroups of OC users with documented benign breast disease. Reduced occurrence of ae dl breast tumors 
in users of OC's has been well documented. In summary, there is at present no confirmed evidence from human 
studies of increased risk of cancer associated with OC's, Close clinical surveillance of all women on OC's is, never- 
theless, essential. In all cases Of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy. Women with a strong family history of breast cancer or 
with breast nodules, fibrocystic: se, or abnormal mammograms should be monitored with particular care if they 
elect to use OC's. hag Ma 
4. Hepatic Tumors—Benign hepatic adenomas have been found to be associated with use of OC's. One study 
showed that OC's with high hormonal potency were associated with higher risk than lower potency OC's. Although 
benign, hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage. This has been 
reported in short-term as well as lo m users. Two Studies relate risk with duration of use of OC's, the risk 
being much preatar after 4 or more years’ use, While hepatic adenoma is rare, it should be considered in women 
presenting abdominal pain and tender abdominal mass or shock. A few cases of hepatocellular carcinoma 

ave been reported in women on OC's. ionship of these drugs to this type of malignancy is not known 
5, Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and Malignancy in Female Oftspring— 
Use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, 
have increased risk of developing in later life a form of vaginal or cervical cancer ordinarily extremely rare. This risk 
has been estimated to be of the order of 1 in 1,000 exposures or less. Although there is no evidence now that OC's 
further enhance risk of developing this type of malignancy, such patients should be monitored with particular care if 
they elect to use OC's. Furthermore, 30 to 90% of such exposed women have been found to have epithelial changes 
of the vagina and cervix. Although these changes are histologically benign, it is not known whether this condition is 
a precursor of vaginal malignancy. Male children so exposed may develop abnormalities of the urogenital tract 
Although similar data are not available with use of other estrogens, it cannot be presumed they would not induce 
similar changes. An increased risk of congenital anomalies, including heart defects and limb defects, has been 
reported with use of sex hormones, including OC's, in pregnancy. One case-control study estimated a 4 7-fold 
increase in risk of limb-reduction defects in infants exposed in utero to sex hormones (OC's. hormonal withdrawal 


tests for pregnancy, or attempted treatment for threatened abortion). Some exposures involved only a few dayi 

Data suggest that risk of limb-reduction defects in exposed fetuses is somewhat less than 1 in 1,000 live birth 

the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or habitual 

abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is no ew 

from well-controlled studies that progestogens are effective. There is some evidence that triploidy and possib! 
pes of polyploidy are increased among abortuses from women who become pregnant-soon after ceasing OC 
bryos with these anomalies are virtually always aborted spontaneously. Whether there is an overall increas 

spontaneous abortion of pregnancies conceived soon after stopping OC's is unknown. It is recommended tha 

any patient who has missed 2 consecutive periods, pregnancy should be ruled out before continuing OC's. If t 

patient has not adhered to the prescribed schedule, the possibilty of pregnancy should be considered at time w 

missed period, and further use of OC's should be withheld until pregnancy has been ruled out. If pregnancy is 

confirmed, the patient should be apprised of the potential risks to the fetus, and advisability of continuation of 

pregnancy should be discussed. It is also recommended that women who discontinue OC's with intent of beco 

pregnant use an alternate form of contraception for a period of time before attempting to conceive. Many clini 

recommend 3 months, although no precise information is available on which to base this. The administration œ — 

Progestogen-estrogen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease—Studies report increased risk of surgically confirmed gallbladder disease in, users of OWE 

and estrogens. In one study, increased risk appeared after 2 years’ use and doubled after 4 or 5 years’ use. In 

the other studies, increased risk was apparent between 6 and 12 months’ use. 

7. Carbohydrate and Lipid Metabolic Effects—Decrease in glucose tolerance has been observed in a significan 

percentage of patients on OC's. For this reason, prediabetic and diabetic patients should be carefully observe 

on OC's. Increases in triglycerides and total phospholipids have been observed in patients on OC's. Three stuc 

were performed with Triphasil and no significant alterations in lipid metabolism were noted except for a slight 

increase in triglyceride levels in 1 study. Clinical significance of these findings remains to be defined 

8. Elevated Blood Pressure—Increase in blood pressure has been reported in patients an OC's. In some womew 

hypertension may occur within a few months of beginning OC's. In the Jstyear of use, prevalence of women wi 

hypertension is low in users and may be no night than that of a comparable group of nonusers. Prevalence ine 

increases, however, with longer exposure, and in the Sth year of use is 2'% to 3 times the reported prevalence 

1st year. Age is also strongly correlated with development of hypertension in OC users. Women who previous! 

had nypectension during pregnancy may be more likely to develop elevation of blood pressure on OC's. Hypert 

sion that develops as a result of taking OC's usually returns to normal after discontinuing the drug, 

9. Headache—Onset or exacerbation of migraine or development of headache of a new pattern which is recurra 

persistent, or severe, requires discontinuation of OC's and evaluation of the cause, 

10. Bleeding Mrregularitias = Breakthrough bleeding, spotting,.and amenorrhea are frequent reasons for patien! 

discontinuing OC's. In breakthrough bleeding, as in all cases of irregular vaginal bleeding, nonfunctional.caus: 

should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 

diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, ti 

change to another OC may solve the problem. Changing to an OG with a higher estrogen content, while po! 

useful in minimizing menstrual irregularity, should be done only if necessary, since this may increase risk of 

thromboembolic disease. Women with past history of oligomenorrhea or secondary amenorrhea or young wor 

without regular cycles may have a tendency to remain anovulatory of to become amenorrheic after discontinuim 

OC's. Women with these preexisting problems should be advised of this\possibility and encouraged to use othe 

methods. Post-use anovulation, possibly prolonged, may also occur in women without previous irregularities 

11. Ectopic Pregnancy—Ectopic asıwelkas intrauterine pregnancy may ogcur in contraceptive failures 

12. Breast-feeding—OC's givenin' artum period may interfere with lactation and decrease quantity ane 

quality of breast milk. Furthermore, a small fraction of the hormones in OC's has been identified in the milk of 

mothers on OC's; effects, if any, On the breast-fed child have not been determined. If feasible, defer OC's until iE 

has been weaned 

Precautions—GENERAL—1. A complete medical and family history should be taken to initiation of OC's 

Pretreatment and periodic physical examinations Should include special reterenee to blood pressure, breasts, 

abdomen and pelvic organs, including Pap smear and relevant laboratory:tests. As a general rule OC's should r 

prescribed for longer than 1 year without another physical examination and Pap smear. 

2. Under influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may increase in size 

3. Patients with history of psychi¢ depression W, carefully observed and the drug discontinued if depres 

fecurs to a serious degree. Patients becoming significantly depressed while on OC's should stop OC's and use 

alternate method to try to determine whether the symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They should be prescribed with caution, and only with caret 

Monitoring, in patients with conditions which might be aggravated by fluid retention, such as convulsive disorc 

migraine syndrome, asthma, or cardiac or renal insufficiency. 

5. Patients with a past history of jaundice iring pregnancy have an increased risk of recurrence while on OC's 

jaundice develops, OC's be discontinue: 

6 Py hormones may be poorly metabolized in patients with impaired liver function and should be administ 

with caution. E 

7.0€ users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 

deficiency. Clinical significance is undetermined. 

8. A levels may be depressed by OC's. Since the pregnant woman is predisposed to development of 

folate deficiency and incidence of folate de ancy increases with increasing gestation, it is possible that if a wow 

becomes pregnant shortly after stopping OC's, she may have a greater chance of developing folate deficiency a 

complications attributed to this deficiency. 

9. The pathologist should be advised of OC therapy when relevant specimens are submitted 

10. Certain endoerine- and liver-function tests and blood components may be affected by estrogen-containing C 

a, Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX. and X; decreased antithrombin 3; increased norepinephrine- 

induced platelet aggregability. 

Ç. Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, as measures 

protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, refle 

the elevated TBG: free T4 concentration is unaltered 

d. Decreased pregnanediol excretion 

e. Reduced response to metyrapone test. 

Information for the Patient—See Patient Package Labeling 

Drug Interactions—Reduced efficacy and increased incidence of breakthrough bleeding have been associated we 

concomitant use of rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phen 

sodium, ampicillin and tetracycline 

Carcinogenesis—See Warnings section for information on carcinogenesis 

Pregnancy—Category X. See Contraindications, Warnings 

Nursing Mothers—See Warnings. 

Adverse Reactions—An increased risk of these serious adverse reactions has been associated with use of OC's 

Warnings): thrombophlebitis, pulmonary embolism, coronary thrombosis, cerebral thrombosis, cerebral hemo 

hage, hypertension, gallbladder disease, benign hepatomas, congenital anomalies. There is evidence of an asse 

Ciation between the following conditions and use of OC's although additional confirmatory studies are needed: 

Mesenteric thrombosis, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis 

following adverse reactions have been reported in patients on OC's and are believed to be drug-related. Naus 















al r vomiting, usually the most common adverse reactions, occur in approximately 10 percent or less of patie! 
d the first cycle. Other reactions, as a general rule, are seen much less frequently or only occasionally. 
Ga stinal symptoms (such as abdominal cramps and bloating); breakthrough bleeding, spotting, change 


jal flow; dysmenorrhea, amenorrhea during and after treatment, temporary infertility after discontinuance 
treatment; edema; chloasma or melasma which may persist; breast changes: tenderness, enlargement, and secr 
tion; change in weight (increase or decrease); change in cervical erosion and cervical secretion; possible diminut® 
in lactation when given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomys 
omata; rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis; change in 
corneal curvature (steepening), intolerance to contact lenses. The following adverse reactions have been reporte 
users of OC's, and the association has been neither confirmed nor refuted: premenstrual-like syndrome, cataract 
changes in libido, chorea, changes in appetite, cystitis-like syndrome, headache, nervousness, dizziness, hirsu- 
tism, loss of scalp hair, erythema multiforme, erythema nodosum, hemorrhagic eruption, vaginitis, porphyria 
Acute Overdose—Serious ill effects have not been reported following acute ingestion of large doses of OC's by 
young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females 

Dosage and Administration—For maximum contraceptive effectiveness, Triphasil must be taken exactly as direc 
and at intervals not over 24 hours. (If Triphasil is first taken later than first day of first menstrual cycle of medicat 
or postpartum, contraceptive reliance should not be placed on it until after the first 7 consecutive days of use 
Possibility of ovulation and conception prior to initiation of medication should be considered.) 

Anytime patient misses 1 or 2 brown, white or light-yellow tablets, she should also use another contraceptive 
method until she has taken a tablet daily for 7 consecutive days 

For full details on dosage and administration see prescribing information in package insert 
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Endocrinologist- 
Microsurgeon 


If you're a gifted specialist in the field of 
women’s health-care, Womens Medical Centers 
of America offers you-an unparalled opportu- 

. nity to join our team of expert physicians. 


We offer comprehensive medical care to 
women in a state-of-the-art facility equipped 
to perform microsurgery, laser surgery, 
laparoscopy, hysteroscopy, sonography and 
colposcopy. . 


Your association with a Womens Medical 
Center will allow you to practice compas- 
sionate medicine in a AD professional 
atmosphere designed to free you from non-. 
medical chores and paperwork. 


In addition, university affiliation is available 
as well as opportunities to pursue research i in 
your field. 

Candidates must be sub- specialty board. 
certified or eligible with a major interest in 
microsurgery or laser microsurgery. Benefits 
include: paid professional liab ity. insurance, 
bonus, educational program, travel and 
-expenses, health insurance and sick time. 


For consideration, reply to: 
Womens 
Medical Center 
of America 


3451 66th Street North, 
. St. Petersburg, Florida 33710 
> 38A 











Pacific Health Associates of Seattle, 105-member 
hospital based, multispecialty group practice 
seeks board certified/eligible staff OB/GYN. Pos- 
ition involves routine and high-risk OB practice; 
consultative responsibility with community pri- 
mary care clinics; outpatient, inpatient and sur- 
gical gynecology; opportunity for research and 
factilty status at the University of Washington. 
Campetitive salary/benefits. 


ALSO AVAILABLE 


Resident level opportunity for two physicians to 
assist five full-time obstetricians & gynecologists 
in hospital-based multispecialty practice. Major 
teaching and research facility affiliated with the 
University of Washington. Contact: Philip D. 
Welch, M.D. Chief, OB/GYN Pacific Medical 
Center, 1200 12th Avenue South, Seattle, WA 
98144, (206)326-4180. 





Equal Opportunity Employer 
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PERINATOLOGIST 
(Board Certified or Eligible) 


Full time hospital based for growing pri- 
vate 807 bed major medical center (St. 
Louis) with active medical school affilia- 
tions. One of the midwest’s largest obstet- 
rical services with 5,500 + births annually. 
Will participate actively in teaching pro- 
grams and have significant commitment 
to ultrasound. Outstanding professional 

- environment; modern fully-equipped hos- 
pital. Competitive compensation and ex- 
cellent benefit package.. 





Call now or write with CV to: 


James G. Blythe, M.D. 
Chairman, Obstetrics and Gynecology 
St. John’s Mercy Medical Center 
615 South New Ballas Road 
St. Louis, MO 63141 
(314) 569-6880 









Radiation treatment of carcinoma of the vulva, 1950-1980 


R. N. Fairey, M.D., P. A. MacKay, M.D., J. L. Benedet, M.D., D. A. Boyes, M.D., and 


M. Turko M.D. 
Vancouver, British Columbia, Canada 


A retrospective study of all patients with carcinoma of the vulva treated by radiation therapy at the A. 
Maxwell Evans Clinic of the Cancer Control Agency of British Columbia, between 1950 and 1980, is 
reported. Sixty-eight patients, representing 30% of all referred patients with vulvar cancer, were analyzed 
for survival, recurrence patterns, complications, and clinical features. This group is companion to a 
series of patients treated with operation reported in 1979. The data confirm a major role for radiation 
therapy both in palliation and in combined radiotherapy-operation. For 13 cases, radiotherapy with curative 
intent was used in combination with operation resulting in a 5-year actuarial survival of 92%, with 
acceptable posttreatment morbidity. The advantages of preoperative radiotherapy, particularly for posterior 
vulvar lesions, are suggested by the data, and the need for a reappraisal of the role of radiotherapy in 
vulvar carcinoma is stressed. (AM J OBSTET GYNECOL 1985;151:591-7.) 


Key words: Radiation, carcinoma, vulva 


In 1979, the Gynecology Tumour Group of the Can- 
cer Control Agency of British Columbia published its 
experience with treatment of carcinoma of the vulva 
from 1938 to 1976.’ From that study of 264 patients 
has emerged this evaluation of the role of radiotherapy 
in the management of this disease. In particular, the 
use of limited volume radiation therapy combined with 
operation in selected patients has suggested that it is 
possible to reduce treatment-related morbidity yet 
achieve equal or better survival. Such patients include 
those with large cancers that are judged to be initially 
inoperable and those with lesions involving the four- 
chette, perineum, and anus. In this latter group cu- 
rative surgical procedures involve morbidity even more 
extensive than that of radical vulvectomy since poste- 
rior exenteration is also necessary. 


Methods and material 


For the purposes of this study, charts of all patients 
who received radiation treatment for carcinoma of the 
vulva at the A. Maxwell Evans Clinic between 1950 and 
1980 were reviewed. The year 1950 was selected as the 
initial date of evaluation since the first megavoltage 
equipment (cobalt 60) was introduced at this center 
about that time. A comprehensive computerized data 
sheet was completed for each patient. Survival data 
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were prepared by means of a format based on the Kap- 
lan-Meier method of analysis. Cross tabulations for oc- 
currence frequencies were obtained by computer anal- 
ysis. 

A total of 230 cases of invasive vulvar carcinoma were 
registered at the A. Maxwell Evans Clinic in the years 
under consideration. Sixty-eight (30%) patients re- 
ceived either palliative or radical (curative intent) ra- 
diation therapy at some time in the course of the illness 
(squamous carcinoma, 64; malignant hidradenoma, 
one; Bartholin gland adenocarcinoma, three). Five ra- 
diotherapy treatment subgroups were identified: group 
1, a group receiving palliative radiotherapy solely with 
the intent of relieving symptoms (40 cases); group 2, a 
group with recurrence after operation wherein radia- 
tion therapy was given with the intent of cure when 
disease had recurred more than 3 months after an at- 
tempt at curative operation (nine cases); group 3, a 
curative radiotherapy group consisting of patients 
treated by radiation alone with the intent of cure (six 
cases); group 4, a postoperative combined-treatment 
group wherein curative intent radiotherapy was given 
less than 3 months following operation (six cases); and 
group 5, a preoperative radiotherapy group (seven 
cases) (see Table II). 

An analysis of recurrence was performed, which in- 
cluded the time from treatment to first recurrence as 
well as the site. An analysis of complications was per- 
formed in detail, and a rating scale of mild, moderate, 
or severe complications was used. Mild complications 
were defined as those that resulted in only minor signs 
and symptoms. Moderate complications were those that 
subjectively produced sufficient symptoms to require 
some treatment for control of pain or disability. Severe 


591 


592 Fairey et al. 


1000- 


0800- 


0.600- 


0400- 


Q200- 





March 1, 1985 
Am J Obstet Gynecol 


STAGE I 16-2) 


STAGE I (9-4) 


STAGE 19-1) 


STAGE W (18-1) 


TIME 


Fig. 1. Actuarial survival by TNM stage grouping. ` 


Table I. Carcinoma of the vulva: Radiotherapy 


Years No, of cases ` 





1950-1959 15 
1960-1969 18 
1970-1980 35 
Total ; 68 


complications were those that resulted in a significant 
alteration in the quality of life of the patient and/or 
required long-term use of medication for control of 
such symptoms. > 

The radiotherapy methods used over this time pe- 
riod varied considerably. The most common method 
of palliative irradiation therapy, either to the primary 
malignancy on the vulva or to metastatic nodes in the 
groin, was the application of cobalt 60 to a single mega- 
voltage field with an appropriate bolus when indicated. 
When only short-term survival was expected, palliative 
doses of 3000 cGy in 10 fractions over 2 weeks were 
used. For patients with a longer expectation of survival, 
doses up to 5000 to 5500 cGy during 5 to 5% weeks 
were given. 

In group 3 patients (curative radiation therapy only), 
four of six patients were treated by radium needle im- 
plants only. This was common in the earlier years of 
the study and was not used in later years. 

A variety of megavoltage treatment methods were 
used when radiation therapy was given after operation 
(group 4). The surgical treatment group included three 
patients with radical vulvectomy combined with bilat- 
eral inguinal-femoral lymphadenectomy, two patients 
with radical vulvectomy only, and one with partial vul- 
vectomy. Three patients received radiotherapy to the 
vulvar and inguinal areas. This consisted of a 90-degree 
wedge pair, 8 cm wide by 10 cm long, arranged over 


the vulva and perineum. Where possible, the inferior 
extent of the perineal field came to the anal verge and 
the anterior field covered the mons pubis. A central 
contour of the vulva was obtained and the dose was 
prescribed at the intersection of the central axes of each 
field. Single anterior cobalt 60 fields were matched to 
the anterior vulvar field and were of sufficient size to 
encompass the inguinal surgical wound and inguinal- 
femoral node sites. A wax bolus was used over the lat- 
eral surgical scars. The central dose specified for the 
vulva was 5000 cGy during 5 weeks with the option to 
continue a further 500 cGy in two fractions if the vulvar 
skin reaction was not too severe by the end of the pre- 
scribed dose. Each inguinal field received a given (sur- 
face) dose of 5000 cGy during 5 weeks. 

One patient received vulvar radiation by the wedge 
pair only, one received radiation by a single direct field 
to the vulva only, and one received only inguinal field 
radiation. 

Beginning in 1970, planned preoperative radiation 
therapy (group 5) was initiated as a treatment policy in 
two clinical situations. In the first group, patients with 
large primary lesions thought to be inoperable received 
local radiotherapy in an attempt to render operation 
feasible. In the second group, patients with lesions 
encroaching on the perineal skin or anus received ra- 
diotherapy with the purpose of avoiding a posterior 
exenteration procedure, which would otherwise be re- 
quired in combination with radical vulvectomy and 
lymphadenectomy. 

In five of seven cases, the technique of radiotherapy 
involved a single direct megavoltage field with an ap- 
propriate bolus directed to the primary lesion and a 
margin of only 2 cm allowed only around visible or 
palpable disease. It is emphasized that no attempt was 
made to encompass the “at risk” volume (vulva and 
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Fig. 2. Actuarial survival by treatment groups. 


regional nodes) by high-dose radiation in order to min- 
imize normal tissue complications from the combined 
operation-radiotherapy approach. A given (surface) 
dose of 5000 cGy was delivered during 5 weeks with a 
boost dose of 500 cGy in two fractions given at the end, 
with a reduction in field size if possible. One patient 
was treated by a radium needle implant and one by a 
wedge pair technique as previously described. 

After the completion of radiotherapy, the planned 
operation was usually performed 6 weeks later in order 
to allow healing of any acute localized reaction and 
further regression of tumor size. 


Results 


Table I summarizes the distribution of cases by de- 
cade and Table II presents data for each treatment 
group. Staging refers to the stage groupings of the 
TNM classification determined clinically when diag- 
nosis and treatment were first done. 

Survival results. The curves for survival by stage 
(Fig. 1) include the influence of treatment for palliation 
only; in four of nine Stage II cases and eight of 19 
Stage HI cases treatment was considered as palliative. 
No patient with Stage I disease was treated palliatively, 
whereas 16 of 18 (89%) of patients with Stage IV were. 
Although obviously influenced by small numbers, the 
5-year results (actuarial) were: Stage I, 80%; Stage II, 
22%; Stage III, 37%; and Stage IV, 15%. The apparent 
difference in survival between Stage II and Stage III 
is influenced by the small numbers of patients and the 
results are further confounded by the long survival of 
some patients treated for palliation only. Furthermore, 
extensive T2 lesions (Stage II) may in fact be less cur- 
able than small T3 lesions (Stage IID). 

Fig. 2 presents survival by treatment intent and in- 


cludes all cases. In those cases treated by combination 
operation and radiation (planned combined treat- 
ment), the 5-year actuarial survival was 92%. In cases 
with treatment for recurrence following operation, the 
5-year survival was 56%, which is similar to our results 
with radical vulvectomy and inguinal femoral node dis- 
section when the lymph nodes were found to be posi- 
tive.' Curative radiotherapy alone resulted in an actu- 
arial survival of 50% for six cases; however, four of 
these patients died of intercurrent disease with no ev- 
idence of local recurrence. The 5-year survival of the 
group treated for palliation was 17% with five of 40 
patients surviving to 5 years. 

Local control. Table III presents the data for cura- 
tive-intent radiotherapy. Sixteen of 19 patients (84%) 
had local control of disease and local control was not 
achieved in only one patient in each of the preoperative 
and postoperative groups. 

Nodal status and outcome. An analysis of the nodal 
status of patients in the group with curative radiother- 
apy only and the postoperative radiotherapy group is 
presented in Table IV. Of the radiotherapy only group, 
one patient (T3 N2) died of disease, four died of in- 
tercurrent disease, and one (T3 N1) is alive and well. 
In the group receiving radiotherapy after operation, 
all patients are alive, although one patient (TX NX) in 
whom the nodes were not removed at operation has 
recurrent disease. Of the remaining five who are well, 
three had ipsilateral nodes with disease and one had 
bilateral nodes with disease. 

None of the seven patients receiving preoperative 
radiotherapy had clinically positive nodes. Four (T1, 
one; T3, two; T4, one) had negative nodes following 
definitive surgical procedures. Of three others (all T2), 
two received further local inguinal field radiotherapy 
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Table II. Carcinoma of the vulva: Radiotherapy, A. Maxwell Evans Clinic, 1950-1980 








| ECOG performance status* | | ECOG performance status* | status* Histologic grade 
No. of Well Moderately Poorly 
Treatment group ` patients | differentiated differentiated | differentiated | Ungraded 
1. Palliative i 4 4 
iesi 
2. Recurrence after operation 9 8&8 I= â = — 2 1 4 2 
3. Curative radiotherapy only 6 3 2 1 — — 2 2 2 = 
4. Operation and radiotherapy 6 4 2 — — — 4 2 — — 
5. Preoperative radiotherapy 7 3 4 = — — 4 — 3 — 
Total No. 68 39 18 3 4 4 23 19 19 7 
% 34 28 
*ECOG = Eastern Cooperative Oncology group (see reference 2). 
{Did not complete therapy. 
Table HI. Treatment outcome 
Alive Died of Alive Died of 
Group No. and well intercurrent disease with disease disease 
“Curative” radiotherapy only 6 1 4 —- 1 
Operation followed by radiotherapy 6 5 — l — 
Radiotherapy followed by operation 7 6 — — 1* 
Total No. 19 - 12 4 1 
% 63 21 7.5 
L 34% +! 


*Did not undergo complete operation. 


because of disease-containing nodes, and one did not 
undergo complete operation and died of nodal me- 
` tastases. 

Recurrence analysis. Recurrences were classified as 
local (affecting the vulva itself), regional nodal (in- 
guinal-femoral nodes), or distant. We do not distin- 
guish between superficial and deep inguinal-femoral 
nodes. Intrapelvic nodes are considered “distant” 
rather than regional. 

In the palliative group (Table V), local control was 
-obtained in 19 of 40 patients. Since palliative doses of 
radiotherapy are usually given, it is surprising that local 
control in this group was as good as it was; this un- 
derlines the radiosensitivity of vulvar cancers. 

In the group with recurrence after operation, local 
control was obtained in only two. In the curative ra- 
diotherapy only group, three patients had local control 
with one having been treated by megavoltage irradia- 
tion and the other two by radium needle implant only. 
Two further radium needle implants resulted in local 
failure. 

_ In the postoperative radiotherapy group, only one 
of six experienced failure of local control; this patient 
is alive with disease after further treatment with single- 
field radiotherapy. In the preoperative radiotherapy 
group, one patient experienced failure of local control, 
the recurrence developing in the vulvar region follow- 


ing operation. This recurrence was successfully treated 
by further radiotherapy to the involved area. All other 
patients completing preoperative radiotherapy and op- 
eration are alive without recurrence. It is emphasized, 
however, that two of these had diseased nodes and re- 
ceived further local radiotherapy. It is important to 
recognize that, for the six patients undergoing com- 
plete operation in group 5, histologic examination of 
the vulvectomy specimen revealed no residual disease, 
although one patient developed a local recurrence. 

Analysis of complications. Acute complications were 
defined as those occurring during treatment and up to 
3 months thereafter, although in many centers these 
would be regarded as radiation side effects. Chronic 
complications were those that developed after 3 
months. In both cases, the arbitrary scale Previously 
described was used to assess the severity. 

For the acute complications depicted in Table VI, in 
one patient severe diarrhea persisted and became 
chronic and in one patient’a severe skin reaction failed 
to heal. 

Table VII documents chronic complications. Only 
four (6%) patients experienced persistence of “severe” 
pcsttreatment problems (leg edema, three; skin necro- 
sis, one) and there were no cases of fistula formation. 

Of much greater importance is a description of the 
complication rates in those groups where combined- 
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Initial stage (TNM grouping) 


0 4 8 
1 1 2 1 = 
3 a 3 = = 
1 1 4 - = 
l 3 2 1 = 
6 9 19 15 3 


modality treatment with curative intent was given (Ta- 
ble VIII). Regardless of. whether radiotherapy was 
given before or after operation the rate of severe 
chronic complications was zero. In the postoperative 
treatment group, however, there were a total of eight 
acute complications in six patients, with four of these 
judged to be severe (skin, three; diarrhea, one). In con- 
trast, in the preoperative treatment group there were 
six acute complications (five skin reactions), with only 
one judged to be severe. 


Comment 


We believe the data presented support a reevaluation 
of radiation therapy for this disease. This is also sug- 
gested by other reports,** and indeed the negative 
opinion of radiotherapy entrenched in the literature® 
needs rethinking. 

Carcinomas of the vulva are accessible and radio- 
therapy is often a curative modality at other sites of 
squamous malignancy. It is important, therefore, to éx- 
amine those patients not only treated by more up-to- 
date methods of radiation therapy (megavoltage) but 
also treated with curative intent. 

One premise that we have examined in this review 
is that radiotherapy and operation can be combined in 
a selective and hopefully optimal way. For patients with 
lesions of the posterior vulva (fourchette) or perineal 
lesions, the data suggest that local radiotherapy can 
effectively sterilize the tumor bed and that such a bed 
of tumor can be surgically removed in an attempt to 
prevent unnecessary radical and often permanent 
functional impairment. For patients in this group the 
added morbidity associated with an abdominal perineal 
resection is prevented with no apparent reduction of 
local control of disease. By restriction of the size of 
radiotherapy fields, high doses of radiation can be used 
without effecting a compromise of the normal tissues 
or the surgical results in terms of later planned radical 
vulvectomy. Should diseased nodes be encountered at 
lymphadenectomy, inguinal field radiotherapy can still 
be given although the exit dose from a preoperative 
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Table IV. Node status 















Postoperative 
radiotherapy 
(n = 6) 


Curative 
radiotherapy only 





2 1 
1 = 


1 
2 
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perineal field may compromise deep pelvic node ra- 
diation therapy. It is certainly not established that cure 
is possible in patients with diseased deep pelvic nodes 


_ if additional radiotherapy is given, and we have aban- 


doned routine deep node dissection.’ The use of a sin- 
gle perineal portal has been described before in the 
literature,’ and the use of preoperative radiation so that 
more extensive surgical procedures will not be required 
also has support.® 

Postoperative radiotherapy resulted in effective con- 
trol rates for a small group of patients. On the basis of 
diseased nodes and/or resection margins such patients 
would be expected to have a much lower survival rate 
than was obtained. Radiotherapy may well improve sur- 
vival in such surgical cases; however, this series has 
shown that the incidence, duration, and severity of 
complications are appreciably raised (Table VIII). We 
have coricluded, therefore, that for selected patients 
small or restricted volume preoperative radiotherapy 
is the optimal way to maximize the beriefits of combined 


 radiotherapy-operation. 


The observations in and results of this study have led 
us to reexamine the optimal management of carcinoma 
of the vulva. The cure of vulvar cancers by radiotherapy 
alone, the “salvage” of patients with surgical failures in 
a fair proportion of cases, the ability to provide signif- 
icant palliation, and the sterilization of primary tumor 
beds by preoperative radiotherapy (also commented on 
by Acosta et al.) were provocative observations from 
this review. 
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Table V. Recurrence patterns 





Treatment group 
Palliative* 40 
Radiotherapy, surgical. failure 9 
“Curative” radiotherapy only 6 
Total No. . 55 


Combined modality groups 


Operation followed by radiotherapy 6 

Radiotherapy followed by operation 7 
Total No. 13 
% k 
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Recurrence 






1 21* 9 9 
2 4 2 l 
3 2 1 — 
6 27* 12 10 
5 1 = 

5 l — It 
10 2 0 1 
77 15 8 





*Includes persisting disease. 
{Did not undergo complete operation. 


Table VI. Acute complications 







. Infection 









` Mild- 


` Treatment group moderate 





Palliative | 4 
Radiotherapy, surgical 
failure. 
“Curative” radiotherapy 
only 
Operation followed 
by radiotherapy 
Radiotherapy followed by 
operation 


Total | 68 . 4 
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Table VII. Chronic complications 





| Leg edema | | Leg edema | 








Treatment group > 

Palliative 

Radiotherapy, surgical 9 3 i 
failure 

“Curative” radiotherapy 6 — — 
only 

Operation followed 6 4 _ 
by radiotherapy . 

Radiotherapy followed by 7 2 — 
operation 

Total. - 68 10 . 3 





i Traditional methods of operation involve disfigure- 
ment and possible loss or compromise of sexual func- 
tion. Recent successes in the management of breast 
cancer by conservative surgical procedures and radio- 
therapy/chemotherapy exemplify the value of ques- 
tioning traditional surgical methods in an attempt to 
gain less tissue morbidity for at least an equal chance 
of disease control and cure. 

This study does not provide sufficient data for an 
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unequivocal statement that a departure from standard 
radical vulvectomy and node dissection is warranted. 
It does, however, invite us to consider new treatment 
approaches. For example, would bilateral node sam- 
pling be a new departure point in management? Those 
patients with negative inguinal-femoral nodes might 
then receive radical dose external radiation therapy to 
the primary malignancy only. Local control of disease 
might be further enhanced by either the addition of 
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Table VIII. Complication rates—Combined 
treatment 






Complications 







Mild- 
moderate 


Treatment 


Operation followed by 
radiotherapy (<3 mo) 


(n = 6) 

Acute 4 67 4 67 

Chronic 6 100 0 0 
Radiotherapy followed 

by operation (n = 7) 

Acute 5 7) 1 14 

Chronic 3 43 0 0 





conservative excision or the supplementation of radio- 
therapy with brachytherapy techniques. In this manner, 
particularly for the younger woman, clitoral sparing 
and better preservation of vulvar contours might be 
possible. For patients with clitoral involvement, local 
high-dose radiotherapy may provide a chance for pres- 
ervation of function. Patients found to have diseased 
nodes at inguinal sampling might be selected to un- 
dergo radical surgical procedures with or without ad- 
ditional postoperative groin and/or deep pelvic node 
irradiation. The adjuvant : use of systemic therapy such 
as cisplatin has yet to be considered as well. 

We believe that, despite the mixed nature of the data, 
there is a need for an ongoing and thorough reeval- 
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uation of the role of modern radiotherapy techniques 
in vulvar cancer, more particularly. in the role of such 
therapy combined with either traditional or more se- 
lective surgical procedures. That radiotherapy has no 
role in the curative management of vulvar cancer is a 
tenet that is no longer valid and requires an honest 
reappraisal in the settings of treatment policies and 
clinical trials. 


Mr. John Spinelli, Division of Epidemiology, Cancer 
Control Agency of British Columbia, assisted with the 
statistical aspects of the study. 
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Diabetes in pregnancy: A population-based study of incidence, 
referral for care, and perinatal mortality 


Frederick A. Connell, M.D., Constance Vadheim, Ph.D., and 


Irvin Emanuel, M. D., M.S. P. M. 
Seattle, Washington 


During 1979 and 1980 in Washington State, 260 infants (live births plus fetal deaths =20 weeks’ gestation) 
were born to women with preexisting diabetes mellitus, the equivalent to a population-based incidence 

of 2.1 per 1000 total births. One-quarter of these women had non-insulin-dependent diabetes prior to 
pregnancy. The perinatal mortality rate for all infants of diabetic mothers in this series was 108 per 

1000, which was eight times the state perinatal mortality rate. Only 45% of births occurred in the five 
tertiary centers in the state, whereas 39% occurred in hospitals that had fewer than‘six deliveries per year 
complicated by overt diabetes. The mortality rate was slightly, but not significently, lower among infants 
born in referral hospitals than among those born in primary-level hospitals. Congenital malformations 
accounted for 43% of the 28 perinatal deaths, and fetal losses between 20 and 27 weeks’ gestation 
accounted for another 21%. During the 2-year study period there were only three cases in which antepartum 
care in nonspecialty centers may have contributed to a perinatal loss. (Am J OBSTET GYNECOL 1985;151:598- 


603.) 


Key words: Diabetes mellitus, high risk, regionalization 


It is well established that diabetes mellitus in preg- 
nancy is associated with increased risk of fetal and neo- 
natal mortality. For over 50 years numerous authorities 
have advocated that pregnant women with preexisting 
diabetes be managed by teams of specialized personnel, 
preferrably in centers where high-risk obstetric and 
neonatal services are available.’ Recently, reports from 
several diabetes centers have documented that with 
early, rigorous, and coordinated perinatal manage- 
ment, perinatal mortality rates for pregnancies com- 
plicated by preexisting diabetes can be reduced to levels 
in the range of 35 to 46 per 1000 births.** 

. These results, however, may not be indicative of the 
experience of the general pregnant diabetic popula- 
tion, particularly of those women delivering outside of 
major medical centers. First, patients in diabetic centers 
may be atypical either because they are referred as a 
result of high-risk status or because they live in prox- 
imity to teaching hospitals. Second, the outcomes re- 
ported are undoubtedly due in large part to care by 
providers whose interest and expertise in the care of 
pregnant, women with diabetes surpasses that of phy- 
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sicians who serve the majority of the general pregnant 
population. 

To establish estimates of the incidence of pregnancy 
complicated by preexisting maternal diabetes and to 
measure perinatal risks for an unselected population 
of pregnant diabetic women, we undertook a popula- 
tion-based study of these pregnancies in Washington 
State. The study involved all but one obstetric service 
in the state and reflects the experience of over 95% of 
resident.births during 1979 to 1980. The purposes of 
this paper are (1) to report an unbiased estimate of the 
population-based incidence of preexisting diabetes in 
pregnancy, (2) to describe the degree to which pregnant 
diabetic women were delivered in hospitals equipped 
to manage high-risk deliveries, (3) to analyze the peri- 
natal mortality in an unselécted population of diabetic 
pregnanciés, and (4) to examine the degree to which 
suboptimal referral to specialty centers may have con- 
tributed to potentially preventable mortality. ~ 


Material and methods 

The study population was selected from Washington 
State resident births (either live births or fetal deaths 
220, weeks’ gestation) with delivery in a hospital or 
birthing center during 1979 and 1980. Births that oc- 
curred out of state were excluded, as were births from 
one small hospital that declined participation in the 
study. Also, births in 1979 in two military hospitals were 
excluded because medical records were not available 
for that year. Altogether these exclusions equaled <5% 
of all births of Washington residents during 1979 and 
1980. 
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Table I. Pregnancies complicated by preexisting diabetes mellitus in Washington state, 1979-1980 


No. of Incidence rate Maternal age 
births (per 1000 births) (mean + SD) 


Prepregnancy weight 


Group (mean + SD) 

Noninsulin-depen- 69* 0.5 30 + 7t 173 + 43} 
dent diabetes 
White Class B 45 0.4 28 + 4+ 143 + 40 
White Class C 71 0.6 24245 139 + 26 
191 1.6 

White Class D 55 0.4 25+ 5 139 + 23 
White Class R-F 20 0.2 26 +5 140 + 22 
Nondiabetic Con- 816 —_ 25 +5 136 + 29 


trol 


*Includes two twin births. 
+Different from controls {p < 0.001; unpaired ¢ test). 


To maximize the chances of finding and enumerating 
all births complicated by diabetes, several different 
methods were used to identify potential cases: (1) all 
birth and fetal death certificates for 1979 and 1980 were 
hand searched to look for any mention of diabetes; (2) 
each of the 88 obstetric services in the state that par- 
ticipated in the study was visited, and on-site inspection 
of record room indices and of labor, delivery, and nurs- 
ery logs was performed to identify suspected cases; (3) 
obstetric and nursery personnel were asked to suggest 
additional potential cases. 

To confirm the diagnosis in the suspected cases iden- 
tified by these methods, the hospital charts of both 
women and newborn infants were reviewed. In five 
cases, medical charts could not be located, and these 
cases are not included in this report. For confirmed 
cases, detailed demographic, historic, and clinical data 
were abstracted from the hospital records. Comparable 
information was also collected on a sample of 812 non- 
diabetic control pregnancies that were randomly se- 
lected with the use of birth and fetal death certificate 
files as a sampling frame. All live births in the study 
were matched against State of Washington infant mor- 
tality records to detect any neonatal death (<28 days 
of age) which may have occurred subsequent to dis- 
charge from the hospital. 

Statewide statistical data on resident births and fetal, 
neonatal, and infant mortality rates were obtained from 
the Washington State Center for Health Statistics. 

All diabetic women who were treated with insulin 
prior to pregnancy were classified into the appropriate 
White Class on the basis of information in their hospital 
records. In the analysis that follows, patients in White 
Classes R, F, or R-F were grouped together. Women 
who were diagnosed as having diabetes prior to preg- 
nancy but who were not treated with insulin prior to 
pregnancy were classified separately as having non- 
insulin-dependent diabetes mellitus. Pregnancies of 
women who demonstrated glucose intolerance only 
during pregnancy are not included in this report. 


The hospitals in the state were classified according 
to a system devised by the Washington State Hospital 
Association and the Washington State Department of 
Social and Health Services. Level I hospitals included 
mostly small services, with capabilities for managing 
only uncomplicated deliveries and newborns. The 11 
Level II hospitals in the state generally had over 1000 
deliveries annually and were capable of handling most 
maternal and neohatal complications, including Rh iso- 
immunization, and infants of diabetic mothers and 
low—birth weight infants without serious respiratory or 
other complications. The five Level III hospitals were 
equipped to treat any high-risk pregnancy or newborn. 


Results 


Incidence. During 1979 to 1980, 260 births (includ- 
ing two twin births) in Washington were complicated 
by preexisting diabetes; this is equivalent to an inci- 
dence rate of 2.1 per 1000 total births (Table I). One 
quarter of these pregnancies (67) were complicated by 
non-insulin-dependent diabetes and 39% (26) of these 
women were treated with insulin during pregnancy. 
Women in White Class C represented the largest pro- 
portion of pregnancies among those treated with in- 
sulin prior to pregnancy (37%). Women with non-in- 
sulin-dependent diabetes were older and heavier than 
nondiabetic control women, and women in White Class 
B were also older than control women. There were no 
significant differences in the number of prior preg- 
nancies when figures were adjusted for maternal age. 
The incidence of diabetes in pregnancy was uniform 
among county subdivisions in the state. No difference 
in incidence rates was found between urban and rural 
residents or between white and nonwhite women. 

Level of hospital of delivery. The distribution of 
births by hospital level is shown in Table II. Among all 
state resident births, 23.5% occurred in tertiary centers. 
For each class of diabetic pregnancy, the proportion of 
births in tertiary hospitals was significantly higher than 
the state proportion (p < 0.01) and ranged from 36% 
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Table II. Hospital of delivery for births complicated by maternal diabetes compared with all hospital 
births* in Washington State, 1979-1980 






Hospital level 














Intermediate 
(Level II) 


Tertiary 
(Level II) 





Non-insulin-dependent diabetes 69 33.3 23 30.4 21 36.2 25 
White Class B 45 26.7 12 33.3 15 40.0 18 
White Class C i 71 12.7 9 47.9 34 39.4 28 
White Class D 55 18.2 10 30.9 17 50.9 28 
White Class R-F 20 5.0 l 10.0 P2, 85.0 17 
Total diabetes 260 21.2 55 34.2 89 44.6 116 


Total in state* 126,305 47.2 29.3 23,5 





*Excluding births as described in section on materials and methods. 


Table III. Perinatal mortality associated with preexisting maternal diabetes in 
Washington State, 1979-1980 











Fetal deaths 
(220 weeks) 












Neonatal deaths Perinatal deaths 
(S27 days) (Fetal and necnatal deaths) 











Group riskt 
Non-insulin- 69 4 58 7.7 
dependent 
diabetes 
White Class B 45 2 44 5.9 
White Class C 71 6 85 11.3 
White Class D 55 4 73 9.7 
White Class R-F 20 1 50 6.7 
All diabetic 260 17 65 8.7 
births 
All resident 133,233 999 7.5 1.0 
births 


Relative 






Relative 
risk 





Relative 
Ratet riskt n Rate* 
16 2.2 5 72 


1 5.0 

2 47 6.6 4 89 6.1 

1 15 2.2 7 99 6.8 

4 78 11.1 8 145 10.0 

3 158 22.4 4 200 13.8 
11 45 6.4 28 108 7.4 
934 71 1.0 1933 14.5 1.0 





*Per 1000 live births plus fetal deaths. 
tPer 1000 live births. 
Relative risk compared to all state births. 


for pregnancies complicated by non-insulin-dependent 
diabetes to 85% among women in White Class R-F. On 
the other hand, 21% (55) of births compicated by overt 
diabetes were delivered in Level I hospitals, even 
though these hospitals are not well equipped to provide 
high-risk perinatal care. 

Of the 38 hospitals in Washington in which pregnant 
diabetic women were delivered, 30 had less than six 
such deliveries per year during 1979 to 1980. Deliveries 
in these 30 hospitals, however, accounted for 39% of 
the diabetic births in this series. Seven hospitals had 
between 6 and 12 deliveries of pregnant diabetic 
women per year and accounted for 48% of study births. 
Only one hospital in the state averaged over 12 diabetic 
deliveries per year. 

Mortality. No maternal deaths occurred among the 
study pregnancies. There were 17 fetal deaths (220 
weeks’ gestation), which was equivalent to a fetal death 


rate of 65 per 1000 births. This was more than eight 
times the rate for the state as a whole, or 7.5 per 1000 
births (p < 0.001). There were 11 neonatal deaths in 
our series, resulting in a neonatal mortality rate (infant 
of <28 days of age) of 45 per 1000 live births, more 
than six times the overall state rate of 7.1 per 1000 live 
births, ip < 0.001). The perinatal mortality for all di- 
abetics was 108 per 100) births. Mortality was lowest 
for pregnancies complicated by non-insulin-depen- 
dent diabetes (72/1000 births) and highest among 
births of White Class R-F women (200 per 1000 births) 
(Table TII). 

When perinatal mortality rates were compared by 
hospital level, rates were highest in Level I hospitals 
(164 per 1000 births) and lowest in Level II and III 
hospitals (92 per 1000 births). These differences in 
perinatal mortality rates, however, were not statistically 
significant. Furthermore, when the expected number 
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of deaths (adjusted for differences in White Class) were 
compared to the observed number of deaths for each 
level, there were still no statistically significant differ- 
ences in mortality among the different hospital cate- 
gories. Specifically, there were nine perinatal deaths in 
Level I hospitals compared to an expected frequency 
of 5.0, seven deaths in Level II hospitals compared to 
an expected 8.9, and 12 deaths in tertiary (Level III) 
hospitals compared to an expected 14.1. Of note, how- 
ever, is the fact that fetal deaths constituted eight of 
nine perinatal deaths in Level I hospitals and seven of 
seven deaths in Level IJ hospitals, but only two of twelve 
deaths in the Level III hospitals. 

Twelve perinatal deaths, 43%, were associated with 
lethal congenital malformations, primarily of the cen- 
tral nervous system and heart (Table IV). 

An additional six deaths were fetal losses that oc- 
curred between 20 and 27 weeks’ gestation. Two of 
these fetal deaths were associated with umbilical cord 
accidents (a true knot and a nuchal cord wrapped four 
times), one was due to abruptio placentae at 23 weeks, 
and one was associated with an episode of diabetic ke- 
toacidosis at 25 weeks of gestation in a Class B woman. 
The other two early fetal deaths were unexplained. 
Both occurred at 25 weeks (one in a Class C and the 
other in a Class D woman), and both pregnancies had 
been uneventful until the time of the fetal deaths. 

A description of the remaining 10 perinatal deaths 
is given in Table V. Of the three deaths in Level I 
hospitals, two were late fetal deaths in women who had 
undergone only limited antepartum fetal surveillance. 
The neonatal death occurred in a moderately prema- 
ture infant who died at 5% hours of age while waiting 
to be transported to the regional neonatal intensive care 
unit. This infant was suspected of having a hypoplastic 
kidney and congenital heart disease, factors which may 
also have contributed to the early death. Case 4 was an 
infant of a previously undiagnosed woman who was 
admitted with a stillborn infant and in ketoacidosis at 
30 weeks’ gestation. The remaining six cases underwent 
intensive antepartum care in Level II and HI hospitals. 
Nevertheless, two fetal losses occurred at 29 and 37 
weeks, and four neonatal deaths occurred in four se- 
verely premature infants delivered by emergency ce- 
sarean section despite the immediate availability of in- 
tensive neonatal care in the tertiary centers where they 
were born, 


Comment 


In the 1976 Report of the National Commission on 
Diabetes estimated the incidence of overt diabetes in 
pregnancy to be between | to 5 per 1000 births. This 
estimate was qualified, however, by the admission that 
no acceptable population-based figures were available 
at that time.’ Since then, a study based on birth regis- 
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Table IV. Congenital malformations associated 
with perinatal mortality in diabetic pregnancies 


No. of 
Malformation cases 


Anencephaly 3 


Description 


Non-insulin-dependent 
diabetes, 27 wk/ 
fetal death; White 
Class C, 28 wk, 
fetal death; White 
Class D, 22 wk, fetal 
death 

Occipital encepha- 1 White Class D, 33 wk 
locele fetal death 

Cyclopia 1 White Class D, 36 wk 
neonatal death 

Non-insulin-dependent 
diabetes, 40 wk, 
fetal death 

White Class B, 35 wk, 
neonatal death; 
White Class B, 36 wk, 
neonatal death; 
White Class D, 31 
wk, neonatal death; 
White Class F, 40 
wk neonatal death 

White Class B, 33 wk/ 
fetal death; White 
Class D, 36 wk, 
neonatal death 


Caudal regression, 1 
. multiple 


Heart defects 4 


Multiple malfor- 2 
mations 


tration records from Norway estimated a population 
incidence of 3 per 1000 births. Another study, which 
was made in South Carolina and based on birth/fetal 
death certificates and hospital discharge abstracts, 
found an incidence rate of 5.9 per 1000 births.’ Neither 
study, however, clearly differentiated between gesta- 
tional diabetes and diabetes that predated pregnancy. 

Unlike estimates based on deliveries in specific insti- 
tutions, the incidence rates estimated in this study re- 
flect an unselected, statewide population encompassing 
over 125,000 births during a 2-year period. The ac- 
curacy of these estimates, however, is dependent on the 
degree to which diabetes was correctly diagnosed and 
recorded in the records reviewed in this study. It seems 
unlikely that pregnancies complicated by preexisting 
insulin-dependent diabetes would not be recognized, 
and it is also unlikely that this diagnosis would not be 
recorded. 

It is possible, however, that this study may have un- 
derestimated the incidence of pregnancies complicated 
by non-insulin-dependent diabetes. First, some women 
with non-insulin-dependent diabetes may have gone 
undiagnosed. Second, others may have been diagnosed 
during pregnancy and therefore have been misclassi- 
fied as having gestational diabetes. Third, since any 
woman treated with insulin prior to pregnancy was clas- 
sified in this study into White Classes B through R, 
women who were receiving insulin prior to pregnancy 
but were not truly insulin dependent (as defined by the 
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Table V. Late fetal deaths and neonatal deaths not associated with lethal congenital malformations 


Case Hospital ; Gestationat 
No. Level* Group age (wk) 


1 I Non-insulin-dependent diabetes 
2 I White Class C 
3 I White Class C 
4 H White Class C 
5 H White Class C 
6 II] Non-insulin-dependent diabetes 
7 i White Class D . 
8 Ill White Class R 
9 ut White Class F 

10 III White Class F 


Cause of death and comment 


38 Unexplained fetal death prior to labor; 
no antepartum surveillance 

35 Prematurity. RDS; infant died awaiting 
transfer; possible renal and cardiac 
defects. 

35 Unexplained fetal death prior to labor; 
hospitalized 3 times during pregnancy 

30 Fetal death following presenting episode 


of diabetic ketoacidosis in a newly 
diagnosed 18-year-old diabetic 


37 Unexplained fetal death; active antepar- 
tum surveillance 

33 RDS; emergency cesarean section for 

: fetal distress; Apgar scores, 1 and 0 

30 . RDS; emergency cesarean section for 
deteriorating preeclampsia 

29 Fetal death; preeclampsia 

3I RDS; cesarean section for deteriorating 
renal function 

28 RDS; emergency cesarean section for 


fetal distress; transferred to Level III 
care 3 days before delivery 





RDS, Respiratory distress syndrome. 
*I, primary; I, intermediate; III, tertiary. 


(5 


National Diabetes Data Group*) were also not counted 
in the non-insulin-dependent diabetes category in this 
study. Nevertheless, a large number of these pregnan- 
cies, constituting 25% of the total, were identified. Al- 
though this class of diabetic pregnancies has received 
little attention in the literature, it is clearly a high-risk 
category: the perinatal mortality in this group was al- 
most five times that in the general population 
(p < 0.001). These infants appear to be at increased 
risk for fatal congenital malformations: anencephaly 
and caudal regression syndrome were each associated 
with fetal deaths in this group, and tricuspid atresia 
occurred in another infant, resulting in a postneonatal 
death at 3 months of age. It is noteworthy that these 
malformations are similar to those for which infants of 
insulin-dependent-diabetic women are at increased 
risk.? 

Although recent reports have documented that in 
some centers the perinatal mortality among diabetic 
pregnancies can be reduced to levels of <5%,?* our 
results suggest that these achievements have not been 
matched in this unselected series of diabetic pregnan- 
cies, where perinatal mortality exceeded 10% and was 
5 to 14 times higher than the overall state rate. 

The perinatal mortality among diabetic pregnancies 
in Washington State was nearly identical to that found 
in the population-based South Carolina study’—108 
versus 102 per 1000 births. However, closer examina- 
tion of the two studies reveals substantial differences 
in the pattern of mortality. The neonatal death rate was 
lower in South Carolina than in Washington (8.versus 


45 per 1000 live births), while the fetal death rate was 
higher. If only white South Carolina births are used 
for comparison (a reasonable subgroup since over 
85% of Washington births are to white parents), the 
South Carolina perinatal mortality is reduced to one 
half of that found in Washington. The difference is due 
entirely to the neonatal mortality component. The rea- 
sons for the different patterns of perinatal mortality 
are not known but probably involve the fact that the 
South Carolina statistics included pregnancies compli- 
cated by gestational diabetes, which are known to have 
lower perinatal, and particularly neonatal, mortality 
than pregnancies complicated by preexisting diabetes. 
Very similar discrepancies are found when mortality ` 
rates from this study are compared to the rates reported 
from the Norway study‘ that, like the South Carolina 
study, included pregnancies complicated by gestational 
diabetes. 

It is noteworthy that only 2 of the 12 (17%) perinatal 
deaths in tertiary hospitals were fetal deaths, whereas 
fetal deaths constitute 15 of the 16 perinatal deaths in 
Level I and II hospitals (94%). This difference in the 
proportion of fetal deaths may have been due to several 
factors: (1) some fetal deaths may have occurred prior 
to the time when women are customarily referred to 
specialists; (2) women with known feral loss may have 
elected (or have been encouraged) to deliver in a local 
community hospital rather than in a specialty center; 
(3) antepartum surveillance may have been used more 
vigorously in tertiary hospitals to manage the timing of 
delivery, thereby preventing some fetal deaths but in- 


Volume 151 
Number 5 


creasing the number of neonatal deaths. For example, 
it is possible that with more aggressive monitoring, the 
choice in a tertiary center would have been to deliver 
Cases 1 and 3 (Table V) electively prior to their deaths 
in utero. Conversely, had Cases 6, 7, 9, and 10 not been 
carefully monitored in tertiary settings, they may have 
died in utero rather than in a neonatal intensive care 
unit. These contrasts also illustrate the problems of 
extrapolating to populations the experiences of tertiary 
centers, where neonatal deaths tend to outnumber fetal 
deaths.?* 

During the study period only 45% of women with 
preexisting diabetes delivered in tertiary facilities. Stan- 
dards have not been promulgated for the proportion 
of diabetic pregnancies that should be delivered in 
Level III hospitals, but in Norway, for example, 77% 
of diabetic births occurred in tertiary centers.* On the 
other hand, comparative data are not necessary to eval- 
uate the finding that 21% of deliveries in this study 
took place in Level I hospitals. With the exception of 
emergency deliveries, virtually none should have oc- 
curred in these hospitals, since by definition they were 
not prepared to provide high-risk obstetric and neo- 
natal care. The same might be true also of the 39% of 
births which occurred in hospitals with fewer than six 
diabetic births per year. 

Almost half of the deaths in this study were due to 
congenital malformations that are known to develop in 
the first few weeks of fetal life.” Another 25% occurred 
before 30 weeks’ gestation, that is, prior to the time 
when most women might be hospitalized and/or re- 
ceiving intensive antepartum fetal surveillance. Of 
those deaths that occurred in the third trimester, only 
two or three may have been attributable to receiving 
care in facilities not equipped to manage diabetic preg- 
nancies (Cases 1 to 3, Table V). It is conceivable that 
Cases 1 and 3 might have survived if more thorough 
antenatal surveillance of fetal well-being had been per- 
formed and had indicated the need for elective delivery 
before fetal death had occurred. Case 2 might have 
survived if neontal intensive care had been available 
immediately at birth. However, the probable co-exis- 
tence of renal and cardiac malformations in this infant 
may have made long-term survival impossible under 
any circumstances. 

It is important to stress, however, that these three 
perinatal deaths constituted, at most, only 11% of the 
perinatal mortality in this study. Far greater was the 
contribution of congenital malformations. Although it 
is not known whether etiology of these malformations 
is the same in infants of insulin-dependent and non- 
insulin dependent women, both groups of infants 
should be considered to be at high risk. Since these 
malformations can be detected early in pregnancy, in- 
tense prenatal surveillance for congenital malforma- 
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tions should be undertaken for pregnant women with 
insulin-dependent as well as non-insulin-dependent di- 
abetes. Furthermore, recent reports have suggested 
that hyperglycemia in the early weeks of pregnancy 
may be associated with the development of congenital 
malformations and that careful periconception glyce- 
mic control may actually prevent their occurrence.’*" 
If these findings are confirmed (one such study is pres- 
ently underway’), our results indicate that in the future 
the greatest contribution to decreasing perinatal mor- 
tality among infants of diabetic women will depend, not 
on improved referral to tertiary centers or even on 
advances in technical obstetric care, but rather on mo- 
tivating all diabetic women (both insulin-dependent 
and non-insulin dependent) who are contemplating 
pregnancy to seek medical care early, to maintain good 
glycemic control, and in effect to begin their “prenatal 
care” before conception. 


We wish to thank Washington Diabetes Demonstra- 
tion Control Project Coordinator William H. Mitchell 
for his advice and support, the staff of the State of 
Washington Health Data Section for their assistance, 
and Theodore J. Grichuhin for his programming 
services. 
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A comparison of Lamicel and prostaglandin E, vaginal gel 
for cervical ripening before induction of labor 


I. R. Johnson, M.R.C.O.G., M. B. A. Macpherson, MRC.0.G, C. C. Welch, M.R.C.O.G., 


and G. M. Filshie, F.R.C.O. G. 
Nottingham, England 


The efficiency and safety of Lamicel, a new synthetic cervical ripening agent, were compared with those of 
intravaginal prostaglandin E, gelina group of 80 primigravid women about to undergo induction of labor. 
Lamicel ‘caused less-uterine activity and fétal distress than prostaglandin gel, although the induction-delivery 
intervals were similar in both groups. More normal deliveries occurred in the Lamicel group than in the 
prostaglandin group. It is suggested that Lamicel is a useful, effictent preindustion ` ripening agent that is 
safer than intravaginal prostaglandin gel. (Am J OBSTET GYNECOL 1985;151:604-7.) 


Key ‘words: labor induction, prostaglandin E., Tamie 


The significance of the initial condition of the cervix 

to the course of labor ‘is well known. An unripe cervix 
at induction of labor leads to a long induction-delivery 
intérval' and increases the number of forceps deliveries 
and cesarean: sections.? Agents that have been used to 
ripen the cervic-before induction of labor include lam- 
inaria tents,° oxytocin! ‘prostaglandins, both systemic- 
ally’ and ‘locally,® and estrogen gels.” The most suc- 
cessful and widely used have been local prostaglandin 
preparations, applied either vaginally or into the extra- 
amniotic space. These agents are not without hazard, 
causing an increase in uterine activity and potentially 
stressing the fetus; intrapartum deaths have been re- 
ported.as occurring during their use.” 
; Lamicel, a synthetic laminaria tent, is a polyvinyl al- 
cohol polymer sponge, impregnated with 450 mg of 
magnesium sulfate and compressed to form a cylin- 
drical tent 5 mm in diameter and 77 mm long. Strings 
are attached to one end to facilitate removal. When 
inserted into the cervical canal a Lamicel tent absorbs 
water and swells to four times its’ original size, in the 
process ‘changing from a rigid structure to a soft 
sponge. Lamicel has been shown to dilate the cervix in 
patients undergoing first- and second-trimester ther- 
apeutic abortions.*!! 

In the’ study described below the Seng and safety 
of Lamicel tents, when used to ripen the cervix before 
induction of labor, were compared with the properties 
of an intrayaginal prostaglandin E: preparation.” 


Methods 
Eighty primigravid women were admitted to the trial. 
Criteria for entry were that the patient required deliv- 
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Table I. Indications for induction of labor 







“Prostaglandin Lamicel 
(No. of patients) (No. of patients) 


Indication 
Postmaturity 13 i 15 
Maternal hypertension 16 16 
Other maternal problems 2 0 
Suspected fetal growth 9 9 
retarcation 


ery, a decision made by the consultant in charge of the 
case or his deputy, that the cervix was unripe (Bishop 
score <6), and that a decision had already been made 
by the obstetrician in charge of the case to‘use a rip- 
ening agent, regardless of the trial. A record was kept 
of the patient’s age, Beene: and the reason for in- 
duction. 

`The patients were fanda allocated (with random 
number tables) to one of two groups, to receive Lamicel 
or prostaglandin gel. À vaginal examination was per- 
formed by one of three investigators and the state of 
the cervix assessed and scored." The chosen ripening 
agent was then inserted, 4 mg of prostaglandin E, in a 
4% celiulose gel into the upper vagina or a Lamicel tent 
into the cervical os. For the next 4 hours the uterine 
activity was continuously monitored, with the fetal 
heart rate, by external cardiotocography. 

Four hours after insertion of the ripening agent the 
patient was again examined by the same investiga- 
tor. The Lamicel tent was removed, the cervix was as- 
sessed and scored, and the forewaters ruptured. The 
presence or absence of meconium was noted. An in- 
travenous infusion of Syntocinon was begun, unless the 
patient was already established in labor. Labor was man- 
aged in the normal way by the team on duty for that 
day. The individual investigators took no part in man- 
agement decisions. After delivery a record was made 
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Table II. Group characteristics 
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Prostaglandin 





Lamicel 








Mean + SD 





Mean + SD 





Maternal age (yr) 16-36 24325.2 ` 17-35 24.1 + 5.3 
Gestational age (wk) 38-42 40.33 + 1.33 38-43 40.40 + 1.66 
Infant's weight (kg) 2.42-4.32 3.33 + 0.46 2.04-5.18 3.29 + 0.56 








of the induction-delivery interval, the occurrence of 
fetal distress or hypertonicity, the total dose of Synto- 
cinon given, the type of analgesia used, the type of 
delivery, the fetal weight, and the Apgar score at | and 
5 minutes. 


Results and statistical analysis 


The indications for induction of labor are shown in 
Table I; as can be seen, the two groups were effectively 
identical. 

Table II shows the very close comparability between 
the groups in terms of maternal age, gestation, and 
infant’s weight at birth. 

Eighty-five percent of the women in the prostaglan- 
din group had epidural analgesia as opposed to 78% 
in the Lamicel group. This difference was not statisti- 
cally significant. 

The incidence of increased uterine activity and fetal 
distress during the 4-hour ripening period is shown in 
Table III. In the group given prostaglandin, 31 patients 
had evidence of increased uterine activity; 22 devel- 
oped regular, painful contractions, one a tonic con- 
traction, and the remaining eight evidence of in- 
frequent contractions on’ the tocograph without the 
patient being aware of pain (designated tightenings). 
Only eight of the patients in the group treated with 
Lamicel had increased uterine activity, all designated 
tightenings. The difference between the two groups 
was analyzed by the D test for comparing two propor- 
tions and a very highly significant difference demon- 
strated (p < 0.001). ao 

None of the patients given Lamicel showed any evi- 
dence of fetal distress in the ripening phase. Three 
patients who had been given prostaglandin had fresh 
meconium in the liquor amnii at artificial rupture of 
the membranes and one had an episode of fetal brady- 
cardia severe enough to necessitate immediate cesarean 
section, following a tonic contraction. This difference 
between the groups did not quite reach acceptable lev- 
els of statistical significance (0.05 < p > 0.06, Fisher’s 
exact test). 

‘In the group given prostaglandins the range of initial 
Bishop scores was 0 to 5 with a median of 2. After 
ripening, scores ranged from 0 to 7 with a’median of 
2. In the group given Lamicel the initial Bishop score 


Table III. Uterine activity and evidence of 
fetal distress in the ripening phase 













(No. of 


patients) Significance 


Uterine activity 


Contractions 22 0 

Tightenings 8 8 

Tonic contractions l 0 

Total 31 8 p < 0.001 
Fetal distress 4 0 0.05 < p< 0.06 





range was | to 5 (median of 2) and the range after 
ripening was from 1 to 7 (median value of 2). Analysis 
of these results by the Mann-Whitney U test showed 
that there was no significant difference between the 
groups’ value for initial Bishop score (p > 0.05, two- 
tailed test) but that the patients given Lamicel experi- 
enced significantly more ripening than those in the 
group given prostaglandins (one-tailed test, p < 0.05). 
During labor, between artificial rupture of the mem- 
branes and delivery, significantly more Syntocinon was 
used in the Lamicel group (t test, p = 0.05). 

Patients undergoing cesarean section were removed 
from the groups for the calculation of the induction- 
delivery intervals. There was no significant difference 
between these corrected groups; these data are shown 
in Table IV. 
' One tonic contraction occurred in a patient given 
prostaglandins. Fetal distress was designated minor or 
major on clinical grounds. Minor fetal distress indicated 
a fetal heart rate abnormality during labor sufficient to 
cause a fetal blood sample to be taken but not calling 
for any further action. Major fetal distress indicated a 
problem leading to intervention and delivery by what- 
ever means appropriate. Analysis by Fisher’s exact test 
showed a significantly greater number of patients with 
minor distress in the group given prostaglandins 
(p < 0.05) but no difference in major fetal distress. The 
total number of patients affected, however, was much 
greater in the prostaglandin group than in the Lamicel 
group (p < 0.005). 

The numbers of patients having each type of delivery 
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Table IV. Measurements during labor 
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Group 





Syntocinon used (units + SD) 7.15 + 8.21 11.20 + 9.93 p = 0.05 
Artificial rupture of membranes— 11.87 + 4.93 10.71 + 4.17 NS 
delivery interval (hr + SD) ` 
Tonic contractions i 0 
Fetal distress 
Minor 10 3 p< 0.05 
Major 10 (4*) 5 (3*) NS 
Total 20 8 p < 0.005 


*Cesarean sections. 





Table V. Type of delivery 






Prostaglandin 

(No. of 

Type of delivery patients) 
Normal 9 
” Simple forceps 12 
Rotational forceps 9 
All forceps 2] 
Cesarean section 10 


are shown in Table V. Significantly more normal deliv- 
eries occurred in the Lamicel group (D test comparing 
two percentages, p < 0.02). No significant differences 
. existed between the groups when other types of deliv- 
ery were considered, although similar trends were seen. 

The Apgar scores of the infants at 1 minute after 
birth were in the range of 4 to 10 with a mode of 9 for 
both groups. Rank sum totals were used to calculate 
the standard normal deviate and no significant differ- 
ence was found between the groups. At 5 minutes the 
range of Apgar scores in both groups was identical (39 
with a score of 10 and one with a score of 8). 

One patient in each group had a urinary tract infec- 
tion in the puerperium and one patient in the Lamicel 
group had a pyrexia of unknown origin, a high vaginal 
swab showing no pathogens. 


Comment 


Prolonged labor is associated with an increase in both 
damage to the fetus and operative delivery rates. If the 
cervix is unripe at induction of labor, prolonged labor 
is common and in some cases the combination of the 
indication for induction and an unripe cervix may make 
elective cesarean section the treatment of choice. A sim- 
ple, efficient method of ripening the cervix before in- 
duction is, therefore, clearly of use. l 

The most successful agents used to ripen the cervix 
have been prostaglandin- and estrogen-containing gels 
placed in the upper vagina or extra-amniotically. Al- 
though these agents ripen the cervix they may also 








Lamicel 
(No. of 







patients) 
19 p < 0.02 
9 NS 
6 NS 
15 NS 
6 NS 


cause an increase in uterine activity. As the patients are 
always in an “at risk” group this may cause stress to the 
fetus and intrapartum deaths have been reported dur- 
ing ripening with these agents.’ Laminaria tents have 
been used and these are associated with less uterine 
activity than prostaglandin preparations, although an 
intrauterine death has been reported during use of 
laminaria." The major problem with these tents is one 
of infection. In a recent trial using natural laminaria’ 
60% of the patients developed endometritis and 12% 
of the neonates died of septic complications. 
Lamicel is a synthetic polyvinyl sponge containing 
magnesium sulfate, sterilized by cobalt irradiation. In 
this trial it has been compared with prostaglandin E, 
vaginal gel for preinduction ripening of the cervix. The 
evidence suggests that the agents are as effective as each 
other. The induction-delivery intervals were essentially 
the same in both groups. There was some evidence that 
the Lamicel improved the Bishop score more than the 
prostaglandin gel, but this measure is clearly open to 
bias. A double-blind design for this trial was not re- 
garded as being ethical as it would have involved each 
patient in twice as many vaginal examinations as were 
strictly necessary. Consequently, the resulis of change 
in Bishop score must be regarded with caution. 
Statistical comparison of the two groups did not dem- 
onstrate a difference between them in terms of cesarean 
section rate or in forceps delivery rate. There was, how- 
ever, a trend in both of these categories toward less 
intervention in the Lamicel group and, when the nor- 
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mal delivery rates were compared, the Lamicel group 
had significantly more normal deliveries than the pros- 
taglandin group. The increased intervention in the 
prostaglandin group could be due to lack of progress 
in labor or maternal or fetal distress. The similarity 
between the induction-delivery intervals in the two 
groups would suggest that lack of progress was not a 
major factor. 

More than 50% of the patients receiving prostaglan- 
din became established in labor before the end of the 
ripening phase and nearly 80% had at least some in- 
crease in uterine activity. None of the patients in the 
Lamicel group became established in labor in the rip- 
ening phase and only 20% had any measurable increase 
in uterine activity. This is almost certainly responsible 
for the difference between the groups in incidence of 
fetal distress during the ripening phase and may be 
responsible for the increase in fetal heart rate irregu- 
larities seen in the prostaglandin group during labor 
itself. The only two patients to have tonic contractions 
were both in the prostaglandin group. 

It seems, therefore, that Lamicel is as effective as and 
safer than prostaglandin E, gel in ripening the cervix. 
No increase was found in the rates of sepsis when Lam- 
icel was used. The one disadvantage was that it was 
occasionally more difficult to insert the tent into the 
cervix than to put prostaglandin gel into the vagina. 

The mechanism of action of Lamicel is still uncertain 
but probably involves a direct action on the connective 
tissue of the cervix. Further work is being carried out 
to evaluate more accurately the extent of uterine activ- 
ity caused by Lamicel and the role of the sponge and 
magnesium sulfate elements. This, together with his- 
tologic and electron microscopic studies of the treated 
cervix, may make the mechanism of action clearer. 


Lamicel is manufactured by Cabot Medical, 2021 Ca- 
bot Boulevard West, Langhorne, Philadelphia, Penn- 
sylvania, and was donated by James F. Morrin. 
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Neonatal mortality in infants born weighing 501 to 


1000 grams 


The influence of changes in birth. weight distribution and 
birth weight—specific mortality rates on neonatal survival 


i Robert L. Goldenberg, M.D., Kathleen G. Nelson, M.D., Judith F. Koski, M.P.H., 


Gary Cutter, Ph.D., and George E. Cassady, M.D. 
Birmingham, Alabama 


We analyzed changes over time in neonatal mortality rates for infants born weighing 501 to 1000 gm. The 
decline in total mortality in this weight group due to improved small-group, birth weight-specific mortality 
was contrasted to the increase in mortality caused by changes in the birth weight distribution resulting from 
, the care of smaller infants. Had the birth weight distribution remained unchanged, the total improvement 

in neonatal mortality for the entire 501 to 1000 gm group would have been substantially greater. (AM 


J OBSTET GYNECOL 1985;151:608-11.) 


Key Mottin Low birth weight, neonatal mortality, birth weight~specific noi 


Neonatal mortality in infants born weighing between 
F 500 and 1000 gm has received considerable recent at- 
., _-tention.'* These studies have focused on the changes 


». in survival ‘rates within this birth weight group and 


1 factors responsible for the observed changes. However, 
few of these reports have evaluated shifts in the birth 
weight distribution or investigated changes in mortality 
rates for smaller birth weight groupings within this 

- birth weight range. Because the changes in birth weight 
distribution and changes in birth weight—specific mor- 
tality rates may be important in understanding changes 
in the total mortality rate for this birth weight group, 
the analysis described in this study was performed. 


Material and methods 
The study population comprised all infants with birth 


weights of 501 to 1000 gm admitted to the Regional ` 


Neonatal Intensive Care Unit at the University of Al- 
abama in Birmingham from 1974 to 1983. The infants 
- were grouped by year of birth into four birth weight 

. categories: 501 to 700 gm, 701 to 800 gm, 801 to 900 
gm, 901 to 1000 gm. The smallest infants were placed 
into a 200 gm interval because of the small number of 
cases. For this study a neonatal death was defined as 


one that occurred prior to discharge from the hospital. _ 
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Birth weight~specific neonatal mortality rates were re- 
ported as the number of deaths per thousand liveborn 
infants cared for within that birth weight range. ` 

Neonatal mortality rates were analyzed with non- 
parametric: (Friedman’s) and parametric analyses of 
variance. A significant (p < 0.05) decline in mortality 
across the years under investigation was found. There- 
fore we utilized a method developed by Kleinman 
et al.° and Williams and,Chen’ to apportion the changes 
in mortality to either (1) shifts in birth weight distri- 
bution or (2) improvement in birth weight—specific 
mortality. Two-year time periods were chosen for anal- 
ysis because of the relatively small numbers of infants 
and large variation in mortality rates between years. 

In the analyses of Kleinman et al.° and Williams and 
Chen’ the total change in the neonatal mortality rate 
arises from the addition of two summed terms. The 
first term represents the reduction in neonatal mor- 
tality rates attributed to changes in birth weight distri- 
bution between two time periods (e.g., 1974-1975 ver- 
sus 1978-1979). This term was calculated by summation 
of the difference between the proportion of infants 
born into each birth weight category multiplied by the 
earlier birth weight specific-neonatal mortality rates. 
The second term represents that portion of the decline 
in neonatal mortality rates attributed to improvements 
in the birth weight-specific neonatal mortality rate. ‘This 
term was calculated from the summation of the differ- 
ence in the birth weight—specific neonatal mortality 
rates of the two periods being compared multiplied by 
the prorortion of infants born,into the respective birth 
weight categories during the later period. 


Volume 151 
Number 5 


Results 


During the years 1974 to 1983, 697 infants with birth 
weights of 501 to 1000 gm were cared for. The change 
in the distribution of birth weights of these infants over 
time is shown in Fig. 1. The proportion of births in the 
501 to 700 gm category nearly doubled over the 10- 
year period, whereas that in the 901 to 1000 gm birth 
weight group was reduced. 

The neonatal mortality rate for each birth weight 
group for the years 1974 through 1983 is shown in 
Table I. The neonatal mortality rate for all infants born 
weighing 501 to 1000 gm fell rapidly from 1974 
through 1979, but since that time the neonatal mortality 
rate has been relatively stable. When considered over 
the 10-year period, the change in neonatal mortality 
for the group as a whole was found to be statistically 
significant (p < 0.05). When each of the smaller—birth 
weight group categories were considered individually, 
a statistically significant decline in neonatal mortality 
over time was found for each group. However, the 
plateau noted for the group as a whole after 1979 was 
not evident in the smaller groups. 

An analysis was performed to determine, over time, 
the portion of changes in the neonatal mortality rate 
which could be attributed to (1) shifts in birth weight 
distribution and (2) improvements in the birth weight- 
specific neonatal mortality rates. Because the neonatal 
mortality rate for infants born weighing between 501 
and 1000 gm appeared to plateau after 1979, our data 
were analyzed for the time periods 1974-1975 through 
1978 to 1979, and 1978 to 1979 through 1982-1983, 
as well as for the decade as a whole. Fig. 2 shows the 
neonatal mortality rates and the changes that occurred 
between these time periods. 

In comparing the time periods from 1974-1975 to 
1982-1983, the first section of Table II shows that there 
was a total improvement in neonatal mortality for in- 
fants weighing 501 to 1000 gm of 228 deaths per 1000 
infants cared for. However, if the birth weight distri- 
bution had not changed, the improvement in mortality 
would have been 292 deaths per 1000. Therefore shifts 
toward smaller infants increased the mortality for the 
group as a whole by 64 deaths per 1009. Shifts in the 
birth weight distribution over the decade, with a greater 
proportion of the infants in the lower—birth weight 
groups, therefore caused a substantial reduction in the 
improvement in the neonatal mortality rate that could 
have been achieved had the birth weights remained 
stable. 

The middle section of Table II shows the analysis of 
the data for 1974-1975 through 1978-1979. Between 
these time periods there was a total improvement of 
187 deaths per 1000 infants cared for. However, during 
this time, the changes in the birth weight—specific neo- 
natal mortality would have resulted in a reduction of 
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Fig. 1. The total number of infants borr weighing 501 to 1000 
gm under the care of the University of Alabama in Birming- 
ham and the percent found in each birth weight group for 2- 
year periods from 1974 to 1983. 


Time : 
Period 19% -75 


1978 -'79 1982-83 
754/1000 568/1000 Aa 
improvement IC 7000 = EERS ke J| 
(Ain NMR) 


Fig. 2. The neonatal mortality rate (NMR) at the University 
of Alabama in Birmingham per 1000 infants born weighing 
501 to 1000 gm who were cared for during 1974 to 1975, 
1978 to 1979, and 1982 to 1983 and the improvement in 
mortality between the periods. 


214 deaths per 1000 infants cared for had the popu- 
lation not changed. Because of shifts in the population 
cared for to lower—birth weight newborns, the mortality 
rate was increased by 27 per 1000, yielding a total re- 
duction in the mortality rate of only 187 per 1000. 
During this period there was an improvement in birth 
weight~specific neonatal mortality for each birth weight 
group. 

The analysis of the data for 1978-1979 through 1982- 
1983 is presented at the bottom of Table II. During 
this time there was a decrease in neonatal mortality for 
the 501 to 1000 gm birth weight group of 42 deaths 
per 1000 infants cared for. The change in mortality 
was relatively small because the two factors being con- 
sidered continued to move in opposite directions. From 
1978-1979 to 1982-1983 there was an improvement in 
the birth weight—specific neonatal mortality rate of 83 
deaths per 1000 infants cared for. For all the birth 
weight groups but one—801 to 900 gm—the trend in 
improved birth weight—specific neonatal mortality con- 
tinued during this time. However, there was also a con- 
tinued trend in our nursery toward lower—birth weight 
infants. This trend accounted-for an increase in neo- 
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Table I. Neonatal mortality rates at the University of Alabama in Birmingham per 1000 infants cared for 


` in various birth weight groups from 501 to 1000 gm in the years 1974 to 1983 


Year 501-700 gm 701-800 gm 801-900 gm 901-1000 gm Total 


1974 1000 1000 750 700 800 
1975 1000 778 857 375 698 
1976 833 823 706 550 712 
1977 1000 ° 846 542 708 726 
1978 * 850 650 500 500 616 
1979 869 647 304 333 522 
1980 895 666 553 347 605 
1981 846 500 500 615 600 
1982 769 555 533 294 566 
1983 765 333 461 286 475 


Table II. Source of decline in neonatal mortality from 1974-1975 to 1982-1983 by birth weight group. 
The improvement in the neonatal mortality rate (NMR) during the various time periods is attributed to 
either shifts in birth weight or shifts in birth weight-specific mortalizy rate 


Causes of change 501-700 gm 701-800 gm 801-900 gm 901-1000 gm Total 


1974-75 vs. 1982-83 





Shifts in birth weight -187 +1 +61 +61 -64 
Shifts in birth weight- +74 +95 +62 +61 +292 
specific NMR 
TOTAL -113 +96 +123 +122 +228 
1974-75 vs. 1978-79 i 
Shifts in birth weight — 112 +30 +40 +15 —27 
Shifts in birth weight- >. +34 +4 . +96 +43 +214 
- specific NMR 
_ TOTAL —78 +7) + 136 +58 +187 
1978-79 vs. 1982-83 
Shifts in birth weight -64 -22 +10 +35 ~41- 
Shifts in birth weight— +30 +47 — 23 +29 +83 
specific NMR 
TOTAL ~ 34 +25 -13 +64 +42 
natal mortality of 41 deaths per 1000 infants cared for. rive at this center represent maternal/fetal or neonate 
The sum of these two numbers accounted for the de- transports,” ° it is therefore likely that the observed shift 
cline in the neonatal mortality rate of only. 42 deaths in birth weight distribution was due to the increasing 
per 1000 infants cared for. willingness of physicians throughout Alabama to refer 
high-risk, very low—birth weight fetuses and newborn 
Comment infants for tertiary care. The smaller numbers ,of in- 
Neonatal mortality improved significantly for each fants cared for in the 501 to 1000 gm range in recent 
of the birth weight groups between 501 and 1000 gm years is explained by the recent opening of other peri- 
at this perinatal center during the last decade. At the natal centers throughout Alabama. 
same time there was a shift toward smaller and smaller Authors of earlier studies have found it necessary to 
infants. From 1974-1975 to 1978-1979 the improve- analyze neonatal mortality in specific birth weight 
ment in birth weight-specific mortality dwarfed the groups in order to better understand the observed 
negative influence of a shift toward lower birth weight. changes in neonatal mortality over time.®™!®*! Analysis 
However, from 1978-1979 to the present, the shift to- of data by 500 gm birth weight categories for the entire 
ward smaller newborn infants masked a continuous, population of newborn infants has proved useful. How- 
slow but steady improvement in the birth weight—spe- ever, as shown in this study, analysis of smaller—birth 
cific neonatal mortality rate. weight groupings may be necessary to understand 
The reason for the shift toward lower—birth weight changes in neonatal mortality within a specific birth 
infants in this population was not studied. However, weight group over time. Similarly, accurate compari- 
state vital statistics data for the same time period sons of neonatal survival between various institutions 
showed no major changes in the distribution of infants or geographic areas require precise knowledge of the 
born weighing between 501 and 1000 gm. Since many birth weight composition of the group being studied. 


of the very low—birth weight newborn infants who ar- Knowledge about differences in race, sex, the loca- 
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tion of birth, gestational age distributions, and other 
population characteristics is also important to make ap- 
propriate comparisons between centers or to fully un- 
derstand changes in mortality rates over time.® ® 
However, because of the recognized overwhelming im- 
portance of birth weight distribution to neonatal sur- 
vival,!"" changes in factors other than birth weight and 
neonatal mortality were not considered in this analysis. 

In summary, beginning in 1978 to 1979, an apparent 
plateau in the neonatal mortality rate within the 501 to 
1000 gm birth weight group was found to be the result 
of two factors moving in opposite directions. Continued 
improvement in birth weight-specific neonatal mor- 
tality rates has been documented. However, changes in 
the birth weight composition of the total group have 
moved the neonatal mortality rate in the opposite di- 
rection. Therefore, when describing changes in neo- 
natal mortality rates over time for infants born weigh- 
ing <1000 gm, changes in the birth weight distribution, 
if they occurred, should be documented. 
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Cervical dysplasia: Association with sexual behavior, 
smoking, and oral contraceptive use? 


E. Aileen Clarke, M.B., M.Sc., Juanita Hatcher, M.Sc., Gail E. McKeown-Eyssen, Ph.D., 


and Gordon M. Lickrish, M.B., Ch.B. 
Toronto, Ontario, Canada 


Information on possible risk factors of cervical dysplasia, including indices of sexual behavior, smoking 
habits, and the use of oral contraceptives was obtained from a case-control study in Ontario in which 250 
cases of histologically proved cervical dysplasia and 500 age-matched neighoorhood controls were 
interviewed. Initial analysis showed an increased risk associated with more than one sexual partner, an 
early age at first intercourse, current smoking, the use and duration of use of oral contraceptives, and ` 

education. However, the increased risk of use and duration of use of oral cortraceptives and education 
was reduced after adjustment for indices of sexual behavior and smoking. This finding does not confirm 
previously reported large adverse effects of pill use. The relationship between smoking and cervical 
dysplasia might be explained by some agent in cigarette smoke which depresses the immune mechanism, 
thus permitting a sexually transmitted agent to result in abnormal cellular development that leads to the 
onset of cervical dysplasia. (AM J OBSTET GYNECOL 1985;151:612-6.) “te 


Key words: Cervical dysplasia, sexual behavior, cigarette smoking, oral contraceptives, 


neoplasia 


Because cervical dysplasia is considered to be a pre- 
cursor lesion of cancer of the cervix, it should be ex- 
pected that the risk factors for cervical dysplasia would 
be similar to those for cancer of the cervix. It is gen- 
erally accepted that cervical cancer is a sexually trans- 
mitted disease and that women with cervical cancer 
tend to have first intercourse at an earlier age as well 
as multiple sexual partners.’ These two factors explain 
most of the associations between cervical ‘cancer and 
demographic characteristics such as high rates among 
divorced women and women in lower social classes. 

Smoking and oral contraceptive use have also been 
implicated in studies of cervical cancer. Since Winkel- 
stein’ first suggested an association between smoking 
and squamous cell carcinoma, several. studies** have 
supported this observation, some showing persistent 
elevation of risk after simultaneous adjustment for in- 
dices of sexual behavior or social status. Two studies of 
cervical dysplasia®” have also shown an association be- 
tween smoking and cervical dysplasia. In 1983 Kelsey 
and Hildreth’ reviewed the evidence of the association 
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‘between the use of oral contraceptives and cervical neo- 


plasia and concluded that the nature of the relationship 
remained uncertain. However, recent studies® ° have 
suggested that long-term oral contraceptive use may 
increase the risk of cervical neoplasia. We report here 
the results.of a case-control study that examines the 
relationship between dysplasia of the cervix and ciga- 
rette smoking and oral contraceptive use, taking into 
account other risk factors affecting the development of 
cervical dysplasia, specifically sexual behavior. 


Material and methods 


Cases eligible for this case-control study were selected 
from English-speaking women aged 20 to 59 years, 
residing in the Toronto area and attending the Dys- 
plasia Clinic of the Toronto General Hospital between 
November 1, 1979, and March 31, 1981. For inclusion 
in the study it was necessary that the initial diagnosis 
of cervical dysplasia be histologically confirmed within 
3 months of referral to the clinic. The diagnosis of 
dysplasia (mild, moderate, severe, or severe with car- 
cinoma in situ) was determined by biopsy, dilatation 
and currettage, or hysterectomy, and all slides were 
reviewed by a single pathologist. No woman for whom 
the pathologist indicated that the lesion was carcinoma 


. in situ only was eligible for the study. Of 284 eligible 


women, 250 were interviewed. Of the 34 women who 
were not interviewed, 12 (4%) could not be located 
because they had moved and left no forwarding address 
and 22 (7%) refused to participate in the study. , 
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Table I. Distribution of selected risk factors among 250 cases of cervical dysplasia and 500 controls 










Years of education 


>13 89 
<13 161 
Total 250 
No. of sexual partners 
40 
2-5 113 
26 89 
Total 242 
Age at first intercourse 
218 yr 125 
<18 yr 123 
Total 248 
Smoking status 
Never smoked 53 
Ex-smoker 32 
Current smoker 165 
Total 250 
Current smokers (cigarettes/day) 
1-10 35 
11-20 49 
>20. 80 
Total 164 
Oral contraceptive use 
Never 14 
Ever 236 
Total 250 
Years of oral contraceptive use 
<4 101 
5-8 91 
>8 : 42 
Total 234 


Total figures vary tecause of missing values. 
*Reference population. 

tp < 0.05. 

tp < 0.01. 

§Referent to never used. 


_ Two English-speaking controls with intact uteri and 
no previous history of cancer were obtained for each 
case. Controls were matched to cases within 5 years 
of age and were also matched by neighborhood and 
type of dwelling (house or apartment) in an attempt to 
control the data for socioeconomic status. Potential con- 
trols were identified from municipal records that are 
updated every 2 years. Introductory letters were sent 
to 780 possible control participants. One hundred and 
sixty (20%) could not be located at the address given 
on the municipal records, 120 (15%) refused to partic- 
ipate, and 500 were then interviewed as potential 
controls. 

Interviews with cases and controls were conducted 
at the woman’s home or place of work, and controls 
were interviewed as soon as possible after the interview 
of the case. Each case and her associated controls were 
interviewed by the same interviewer who had no knowl- 


Controls Estimates of 
relative 


risk 





36 227 46 1.0* 

64 269 54 1.57 
496 

16 203 44 1.0* 

47 169 37 3.44 

37 89 19 5.14 
461 

50 350 73 1.0* 

50 127 27 2.74 
477 

21 202 40 1.0* 

13 97 19 1.3 

66 201 40 3.2¢ 
500 

21 43 22 3.148 

30 69 34 2.74 

49 89 44 3.4 
201 

6 75 15 1.0* 

94 425 85 3.0 
500 

43 228 54 2.448 

39 134 32 3.6¢ 

18 58 14 3.9} 
420 





edge as to whether the women were cases or controls. 
A questionnaire sought information on social and eco- 
nomic status, gynecologic and obstetric history, details 
of sexual and smoking habits, and contraceptive prac- 
tices. ; 

Variables included in the analysis were indices of sex- 
ual behavior (number of sexual partners and age at 
first intercourse); smoking status (whether a woman 
currently smoked, was an ex-smoker, or had never 
smoked) and the number of cigarettes usually smoked 
per day; use of oral contraceptives (ever and duration); 
a measure of social status (years of education). Un- 
matched odds ratios were calculated for these variables 
by means of the method of Miettinin.’* This led to more 
conservative (lower) estimates of relative risk than if 
matching had been preserved"! but had the advantages 
of simplicity and fuller use of the data, especially when 
an item of information was not available for a case or 
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Table II. Estimates of relative risk for oral contraceptive use adjusted separately for life-style factors with 
use of matched logistic regression techniques (239 cases and 441 controls) 





Estimates of relative risk 




















Oral 
contraceptive 


Oral contraceptive 
use + years 
of education 


Oral contraceptive | Oral contraceptive | Oral contraceptive 
use + smoking use + age at use + No. of 
Status first intercourse | sexual partners 










Model 











Oral contraceptive use, ever vs. never 2.6* 2,55 2.7* 2.84” 1.7t 
Years of education, <13 vs. >13 1.64 
Smoking status 

Current vs. never 3.1* 

Ex-smoker vs. never 1.1 
Age at first intercourse, <18 vs. =18 yr ; 2.8* 
No. of sexual partners , 
. 2-5 vs. 1 3,4* 

26 vs. | 6.9* 

*p < 0.01. 

tp = 0.14. 

tp < 0.05. 
a matched control. The bulk of the analysis is therefore an increased risk with increased duration of oral con- 
presented in this manner. Multivariate analysis with the traceptive use, with a relative risk of 2.4 for <4 years 
use of. matched logistic regression techniques was also of use and a relative risk of 3.9 for >8 years of use. 
performed on those women who had complete infor- Wher: age-adjusted relative risks were calculated for 
mation on all variables." these risk factors, the estimates were essentially the 

same as those shown in Table I. 

Results The duration of oral contraceptive use was associated 

Eighty-two percent of the 750 women interviewed with sexual history in both the cases and controls. 
were between the ages of 25 and 45, with the median With increasing duration of use, a higher proportion 
being 29.0 for the cases and 30.0 for the controls. Cases of women had multiple sexual partners, first inter- 
and controls were neighbors, but a significantly lower course at an early age, and currently smoked. There 
proportion of the cases (36%) than of the controls (46%) was no consistent pattern between the duration of use 
had completed the equivalent of secondary school (Ta- of oral contraceptives and education. 
ble I). ' To investigate the role of oral contraceptives in more 

There were marked differences between the cases detail, matched logistic regressions were performed in 
and controls with regard to indices of sexual behavior. which the effect of oral contraceptive use was adjusted 
Proportionately more cases than controls reported mul- separately for the confounding variables of smoking, 
tiple partners and first sexual intercourse before the sexual behavior, and education. Eleven cases and 59 
age of 18. When compared to women who had one controls were excluded from these analyses because of 
sexual partner, women with two to five partners had a missing information for one or more of the variables 
relative risk of 3.4 of developing cervical dysplasia, and of iriterest. It initially appeared that oral contraceptive 
the relative risk for those with six or more partners users had more than twice the risk of developing cer- 
increased to 5.1. The relative risk for women who had vical dysplasia (Table 11). This risk was significant and 
first intercourse at the younger age was 2.7 when com- stable when adjusted for education, smoking, and age 
pared to those who had first intercourse when older. at first intercourse separately, but when adjusted for 

A greater proportion of cases stated that they were the number of sexual partners per se, the odds ratio 
current smokers, and they had a relative risk of 3.2 of fell kelow 2.0 and was no longer significant. 
developing cervical dysplasia compared to those who . When adjusted for all of these variables simulta- 
had never smoked. Among current smokers the cases neously, the significant relative risks were 2.9 for two 
smoked more heavily than the controls. More than 88% to five sexual partners, 4.9 for six or more sexual part- 
of all women participating in the study had used oral ners, 1.9 for current smokers, and 1.7 for early age at 
contraceptives at some time, but the proportion was first intercourse. The logistic regression analyses were 
greater among the cases who had also used oral con- repeated with the use of continuous variables, where 
traceptives longer. These differences in the use of oral appropriate, rather than the categorical variables 
contraceptives yielded a relative risk of 3.0 of devel- shown, and the results were essentially the same. 


oping cervical dysplasia. There was some suggestion of In a more detailed analysis of these data that is not 
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shown, four cases and 45 controls who had not had a 
cytologic screening test in the 3 years prior to interview 
were excluded in addition, and the results were un- 
changed. 


Comment 


The findings of an increased risk of cervical dysplasia 
associated with an increased number of sexual partners 
and an early age at first intercourse are consistent with 
those of studies of cervical cancer. We were fortunate 
to have encountered little resentment in requesting in- 
formation regarding the number of sexual partners 
and age at first intercourse. Excluding 12 women (all 
controls) who stated that they had never had inter- 
course, only 36 (5%) of the women refused to answer 
these questions. 

Our finding of an association between smoking and 
cervical dysplasia is similar to that of Harris et al.,° 
which was the only other study confined to women with 
cervical dysplasia. Like us, they did not report a dose- 
response relationship although this has been reported 
in studies of invasive cervical cancer.® '* ® 

In our study, the increase in risk associated with oral 
contraceptives remained close to 2.0 after adjustment 
for age at first intercourse, cigarette smoking, or ed- 
ucation but was no longer statistically significant when 
adjusted for the number of sexual partners. Because 
smoking, age at first intercourse, and the number of 
sexual partners appear to be acting independently, it 
does not seem possible to address a relationship be- 
tween oral contraceptive use and cervical neoplasia 
without information on all these variables, particularly 
the number of sexual partners. Most studies reporting 
an association between cervical neoplasia and oral con- 
traceptives have had no information on sexual behavior 
or had only indirect measures such as marital status or 
age at marriage. 

Besides our own study, the only studies of which we 
are aware which look directly at sexual habits, oral con- 
traceptive use, and cervical neoplasia are the case-con- 
trol studies of Swan and Brown" and of Harris et al. 
Swan and Brown reported no statistically significant 
association with oral contraceptive use after adjustment 
for sexual factors. Harris et al. found oral contraceptive 
use to be a significant risk factor after adjusting for 
sexual behavior, smoking, and other variables, with the 
greatest effect found among women who had used oral 
contraceptives for #10 years. Our study failed to find 
a similar effect in spite of the inclusion of women with 
long exposure (43 cases and 56 controls had used oral 
contraceptives for #83 years). Unlike the study of Harris 
et al., in this study the age at first intercourse remained 
an independent risk factor after adjustment for the 
number of sexual partners. The discrepancies between 
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our findings and those of Harris et al. may possibly lie 
in the use of different sources of controls, since theirs 
were women receiving gynecologic care and ours were 
neighborhood controls. The discrepancies may also be 
due to different patterns of use of oral contraceptives 
in different countries at different time periods in 
women of different ages. Because the results in the 
study reported here were essentially unchanged when 
women who had not had a cytologic screening in the 
previous 3 years were.excluded, we do not think that 
the lack of a significant association between cervical 
dysplasia and oral contraceptive use can be accounted 
for by a possible differing frequency of screening which 
may have occurred between users and nonusers of oral 
contraceptives. 

In conclusion, the findings of this case-control study 
support the hypothesis that cervical dysplasia is the re- 
sult of a sexually transmitted agent in view of the as- 
sociation seen with the multiplicity of sexual partners 
after controlling for other risk factors. The indepen- 
dent effect of age at first intercourse suggests that the 
cervix may be more vulnerable to a sexually transmitted 
agent at younger ages. Disappearance of the significant 
effects of the use and duration of use of oral contra- 
ceptives after adjustment for sexual factors and smok- 
ing does not support a possible large adverse effect of 
the pill,’ but a study with a large sample would be re- 
quired to rule out a more modest effect. In contrast, 
the persistence of the elevated risk for current smokers 
while other variables were simultaneously controlled 
indicates that the association with smoking may be real 
and not, as suggested by Skegg et al., due to a yet 
unrecognized association between smoking and sexual 
behavior. Various mechanisms have been suggested re- 
garding the biologic effect of smoking on organs not 
directly exposed to cigarette smoke.'* " Perhaps, as sug- 
gested by MacDonald," smoking may depress the im- 
mune mechanism and allow a sexually transmitted 
agent to result in abnormal cellular development lead- 
ing to the onset of cervical dysplasia. 


We are indebted to Dr. R. W. Morgan for the original 
idea that led to the development of this study. The 
authors thank V. Cundari for her able field work co- 
ordination, A. Allan, R. Chepa, S. Gale, K. Gillespie, 
G. Hunter, B. Linden, and A. Melvin for interviewing, 
and I. Fan, and D. Shield for coding and other assis- 
tance. We are grateful to Dr. C. Soskolne for his advice 
in the initial analysis and to A. Newman for her statis- 
tical assistance. 
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Hemodynamic alterations associated with amniotic fluid 


embolism: A reappraisal 


Steven L. Clark, M.D., Fredrick J. Montz, M.D., and Jeffrey P. Phelan, M.D. 


Los Angeles, California 


Experimental amniotic fluid embolism in animals produces profound pulmonary hypertension and acute cor 
pulmonale without evidence of left ventricular compromise. Authors reporting hemodynamic alterations 
associated with clinical amniotic fluid embolism have traditionally attempted to explain their findings within 
this experimental framework. A reanalysis of the five published cases of amniotic fluid embolism, which 
include hemodynamic data derived from pulmonary artery catheterization as well as a report of a sixth case 
suggests a hemodynamic interpretation different from the traditional one based on the animal model. 

Left ventricular failure is the only hemodynamic abnormality consistently observed in humans, and the 
published data are most readily explained on this basis alone. A theoretical model of hemodynamic 
changes accompanying amniotic fluid embolism that incorporates both experimental and clinical observations 
is presented. Therapeutic implications are discussed. (AM J OBSTET GYNECOL 1985;151:617-21.) 


Key words: Amniotic fluid, embolism, hemodynamics 


Entrance of amniotic fluid into the maternal circu- 
lation is associated with hypoxemia, circulatory col- 
lapse, and coagulation defects. Despite extensive 
investigation in animals and widespread clinical rec- 
ognition in humans, the English literature contains only 
five published reports detailing central hemodynamic 
changes associated with amniotic fluid embolism in hu- 
mans.'” We present here a documented case of 
amniotic fluid embolism resulting in maternal death. 
Hemodynamic information was obtained within 70 
minutes of the acute event. Our observations, as well 
as a reappraisal of data presented in previously pub- 
lished reports, appear to challenge traditional concepts 
of hemodynamic alterations associated with amniotic 
fluid embolism in humans. 


Case report 


A. B., a 21-year-old Mexican woman, gravida 2, para 
0, abortions 1, presented to the Los Angeles County/ 
_ University of Southern California Medical Center with 

a 39-week intrauterine pregnancy and spontaneous 
rupture of the membranes 6 hours prior to admission. 
Physical examination was within normal limits. The 
blood pressure was 98/60 mm Hg and pulse was 72 
bpm. Vaginal examination revealed the presence of 
thick meconium and the cervix was 1 cm dilated. The 
patient was admitted to the fetal intensive care unit and 
oxytocin induction of labor was begun. Twelve hours 
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later, the cervix was 4 cm dilated. She had received no 
medication within the previous 2 hours. During a pe- 
riod of minutes, the patient suddenly became agitated 
and tachypneic, then unresponsive, and suffered a re- 
spiratory arrest. The patient was promptly ventilated 
by mask and then intubated. An electrocardiogram re- 
vealed sinus tachycardia. During intubation with an 
oxygen flow through the Ambu bag of 8 L/min, the 
arterial blood gas values were: Po,, 28 mm Hg; Pcos, 
52 mm Hg; base excess, — 2; and pH, 7.27. The blood 
pressure was 90/35 mm Hg and pulse 136/bpm. The 
fetal heart rate tracing exhibited a prolonged brady- 
cardia. As a result, the patient underwent emergency 
cesarean section with delivery of a 3360 gm infant with 
Apgar scores of 2 and 9. Umbilical arterial gas values 
were: Po,, 10 mm Hg; Pco,, 79 mm Hg; pH, 6.97; and 
base excess, —11. The infant subsequently did well. 
Duration of operation was 47 minutes and the esti- 
mated blood loss was 200 ml. During operation, with 
the patient intubated and with 100% Flo», the arterial 
blood gas values were: Po,, 103 mm Hg; Pco,, 40 mm 
Hg; pH, 7.19; and base excess, — 10. The diagnosis of 
amniotic fluid embolism was suspected and the patient 
was transferred postoperatively to the Women’s Hos- 
pital intensive care unit. A flow-directed pulmonary 
artery catheter was placed 1 hour and 10 minutes after 
the respiratory arrest. Blood pressure was 90/70 mm 
Hg and pulse 160 bpm. Other initial hemodynamic 
parameters are detailed in Table I. A chest x-ray film 
was consistent with diffuse pulmonary edema. The pa- 
tient was unresponsive to deep pain and the pupils were 
fixed and dilated. Caloric and doll’s eye reflexes were 
negative and deep tendon reflexes were absent. Fun- 
duscopic examination revealed blurring of the optic 
disc margins. Hemodynamic and clinical findings were 
consistent with left ventricular failure and cerebral 
edema. Treatment was initiated with digoxin and man- 
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Table I. Hemodynamic measurements in a patient with amniotic fluid embolism 


Parameter 


Mean pulmonary artery pressure (mm Hg) 
Pulmonary artery diastolic pressure (mm Hg) 
Pulmonary capillary wedge pressure (mm Hg) 
Central venous pressure (mm Hg) 

Cardiac output (L/min) 

Systemic vascular resistance (dynes - sec - cm~*) 
Pulmonary vascular resistance (dynes > sec - cm~’) 
Left ventricular stroke work index (gm m/m°) 


nitol. For the next 6 hours, the patient remained he- 
modynamically stable. A repeat arterial blood gas mea- 
surement showed a Po, of 352 mm Hg with 50% Fior 
She then became mildly hypotensive and a dopamine 
infusion was begun with resolution of the hypotension. 
During the next 12 hours, the mean pulmonary artery 
pressure and pulmonary capillary wedge pressure fell 
and stabilized at 17 and 8 mm Hg, respectively. The 
central venous pressure and cardiac output remained 
unchanged. A computerized tomographic scan of the 
head showed marked cerebral edema and a smail tem- 
poral lobe hemorrhage. Although hemodynamic status 
remained stable, consecutive electroencephalograms 
showed complete absence of cortical activity. The pa- 
tient was removed from the respirator and died 36 
hours after the acute event. At no time was there any 
evidence of coagulopathy. Blood drawn from the pul- 
monary artery contairied fetal squamous cells, hair, and 
vernix. The patient’s family refused autopsy. 


Comment 


Amniotic fluid embolism is a rare obstetric condition 
with an incidence between 1 in 20,000 and 1 in 80,000 
pregnancies.*’ Twenty-five percent to 50% of patients 
with amniotic fluid embolism die within 1 hour of the 
acute event and the overall mortality is reported to be 
up to 86%. The most common cause of early death is 
cardiovascular, traditionally attributed to pulmonary 
hypertension and acute cor pulmonale. Those patients 
not dying of hemodynamic compromise may experi- 
ence, in 40% of cases, a consumptive coagulopathy and 
possibly fatal hemorrhage.’ 

Although resuscitative efforts were immediately in- 
stituted, initial blood gas assessment in our patient re- 
vealed profound hypoxia secondary to massive venti- 
lation perfusion mismatch. Despite stabilization of 
hemodynamic status it appeared that death was due to 
acute cerebral anoxia. 

Traditional explanations for the hemodynamic 
changes associated with amniotic fluid embolism have 
focused. primarily on the development of acute pul- 
monary hypertension and cor pulmonale. This is 
thought to be due to a vasoconstrictor response of the 
pulmonary vasculature to the presence of amniotic 
fluid or particulate matter in amniotic fluid.*” The sys- 





Value Normal range 
29 10-17 
24 8-15 
19 5-12 
9 5-12 
5.8 6-8 
938 900-1200 
138 150-250 
19 51-51 








temic hypotension often associated with this event has 
been attributed primarily to decreased left heart pre- 
load with diminished cardiac output. However, in the 
pregnant ewe, Reis et al.® showed a direct effect of 
amniotic fluid on systemic vascular resistance which was 
unrelated to any change in cardiac output. In this an- 
imal model, infusion of amniotic fluid into the circu- 
lation produced, within seconds, a 90% increase in 
mean pulmonary artery pressure, a 60% rise in central 
venous pressure, and a 150% increase in pulmonary 
vascular resistance without a concomitant rise in pul- 
monary capillary wedge pressure or other evidence of 
left ventricular compromise. In all instances, pulmo- 
nary artery pressures had returned to baseline levels 
within 10 to 30 minutes after the injection. In these 
animals, pulmonary edema was never observed. A sim- 
ilar response and prompt resolution were also observed 
in dogs by Attwood and Browning.’ Present concepts 
regarding hemodynamic changes with amniotic fluid 
embolism in humans are largely based on these exper- 
iments. However, a review of this and the five other 
published reports in humans that include similarly de- 
rived’ data reveals a different hemodynamic picture 
from that observed in these animal models. 

In contrast to observations in experimental animals, 
all published cases of documented amniotic fluid em- 
bolism in human patients are similar and involve only 
mild to moderate increases in mean pulmonary artery 
pressure, a variable increase in central venous pressure, 
and a high pulmonary capillary wedge pressure with 
evidence of left ventricular failure (Table II). In our 
case, as well as the case of Moore et al.,° calculation of 
left ventricular stroke work index and the left ventric- 
ular stroke work index—pulmonary capillary wedge 
pressure ratio reveals marked depression of left ven- 
tricular performance according to the criteria of Sar- 
noff and Berglund.” In the latter case, an elevation of 
central venous pressure to levels in excess of the mean 
pulmonary artery pressure indicates either concomi- 
tant right ventricular failure or pulmonic stenosis. Cal- 
culation of left ventricular stroke work index is not 
possible from the data presented in the remaining re- 
ports. However, in the patient of Dolynuik et al.,* a 
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Table II. Hemodynamic measurements in our patient and others with amniotic fluid embolism 






Parameter 





Mean pulmonary artery pressure (mm Hg) - 

Pulmonary artery diastolic pressure (mm Hg) 

Central venous pressure (mm Hg) 

Cardiac output (L/min) ; 

Pulmonary capillary wedge pressure (mm Hg) 

Pulmonary artery diastolic presure—pulmonary capillary 
wedge pressure (mm Hg) 

Pulmonary vascular resistance (dynes - sec - cm™5) 


*Determined by oxygen consumption method. 
tCardac index. 


Schaerf | Masson | Moore | Dolynuik | Duff 
etal.’ | etal? et al.’ et al.’ etal? | (this report) 
20 31 27 - 23 5 






Clark et al. 


29 
26 27 24 
33 15 9 
5.8 3.5* 3.7t 2.6 5.8 
22 21 14 18 19 
4 9 5 
206 864 277 138 


Calculated on basis of presumed body surface area of 1.5 m?, An increase in body surface area would make this value even 


lower. 


cardiac output of 2.6 in the face of a pulmonary cap- 
illary wedge pressure of 14 mm Hg strongly suggests 
the presence of significant left ventricular dysfunction. 
This observation was confirmed by a cardionuclear scan 
demonstrating depressed left and normal right ven- 
tricular ejection fractions. Likewise, both Schaerf et al.' 
and Duff et al.’ reported left heart failure in their pa- 
tients. Evaliation of clinical and hemodynamic data 
presented in each case is thus consistent with thé pres- 
ence of left ventricular failure. In light of the afore- 
mentioned animal studies, the mild to moderate in- 
creases in pulmonary artery pressures observed in all 
patients with amniotic fluid embolism have been inter- 
preted as reflecting intrinsic pulmonary artery spasm 
secondary to the presence of amniotic fluid or debris. 
However, neither the ewes of Reis et al. nor the dogs 
of Attwood and Downing® had any evidence of left 
ventricular compromise and, in the presence of left 
ventricular failure, this traditional interpretation of 
moderately elevated pulmonary artery pressures as- 
sociated with amniotic fluid embolism is invalid. 
Pulmonary artery diastolic pressure in man primarily 
reflects left heart end diastolic pressure. Elevation of 
pulmonary capillary wedge pressure causes a rise in 
pulmonary artery diastolic pressure of essentially the 
same magnitude. Thus, in patients with left ventricular 
dysfunction (including all published cases of amniotic 
fluid embolism), an elevation of pulmonary artery pres- 
sure may be solely a reflection of elevated left heart 
pressures.'' On the other hand, in patients with intrinsic 
pulmonary vascular disease, the pulmonary artery di- 
astolic pressure will exceed the pulmonary capillary 
wedge pressure. About 6 to 10 mm Hg is generally 
accepted as the minimal significant pulmonary artery 
diastolic pressure—pulmonary capillary wedge pressure 
gradient consistent with involvement of intrinsic pul- 
monary disease in the genesis of elevated pulmonary 
artery pressures." °? In patients with left ventricular 


failure, an increase in pulmonary vascular resistance to 
the range of 200 to 300 dynes > cm - sec” is also a com- 
mon firiding and may be viewed solely as a compen- 
satory response to décreased cardiac output.” 

The published data allow calculation of pulmonary 
vascular resistance and/or the pulmonary artery dia- 
stolic pressure~pulmonary capillary wedge pressure 
gradient in each patient (Table II). In each case, pul- 
monary vascular resistance is either normal or slightly 
elevated and well within the range consistent with left 
heart failure alone. Only in the case of Duff et al.’ 
could the pulmonary artery diastolic pressure—pul- 
monary capillary wedge pressure gradient be consid- 
ered slightly elevated. A further clinical observation 
suggesting that the hemodynamic profile derived from 
animal data may not be entirely applicable to amniotic 
fluid embolism in humans is the absence of pulmonary 
edema in the animal model and its relative frequency 
(25% to 70%) in human patients.” ™ All of these con- 
siderations support our contention that left heart fail- 
ure is of major pathophysiologic significance in am- 
niotic fluid embolism in humans. Indeed, to date, it 
appears to be the only significant hemodynamic ab- 
normality consistently documented in human patients. 

Experimental and clinical hemodynamic observa- 
tions in amniotic fluid embolism can best be reconciled 
by postulating a biphasic pattern of hemodynamic dis- 
turbance. In this model, the initial response of the pul- 
monary vasculature to the presence of amniotic fluid 
and other debris of fetal origin is intense vasospasm, 
producing severe pulmonary hypertension and pro- 
found hypoxia. The experimental work already cited, 
however, supported by our, observation of rapid im- 
provement in arterial blood gas values following the 
initial acute event, suggests that this change, while 
severe, would appear to be transient. This initial pe- 
riod of hypoxia and acute right heart failure may ac- 
count for the 50% of patients who die of amniotic fluid 
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embolism in the first hour. The transient nature of this 
initial response, completely resolved in the animal 
model within 30 minutes, possibly accounts for the in- 


ability to document significant pulmonary hypertension: 


- in humans. Our report represents the earliest hemo- 


dynamic data collected to date (70 minutes after the | 


acute event); pulmonary arterial catheter placement oc- 
curred more than 10 hours after the acute event in 
most previously reported cases. 

Those patients who survive this initial phase appar- 
ently experience a secondary phase of hemodynamic 
compromise primarily involving left heart failure and 
variable secondary elevation of pulmonary artery pres- 
sure with return of normal right heart function. This 
. is the hemodynamic picture. documented in humans in 
the literature. The degree of pulmonary edema often 
observed in conjunction with only moderate elevation 
of pulmonary capillary wedge pressure suggests a com- 
ponent of noncardiogenic pulmonary edema as well. 
This pattern is an example of the adult respiratory 
distress syndrome. This hypothesis does not exclude 
the possibility of some degree of residual. pulmonary 
artery spasm. Such left ventricular compromise may be 
-a consequence of the initial profound hypoxia or per- 

haps represents a direct effect of amniotic fluid on the 
myocardium. While the former mechanism seems more 
likely, very indirect support for the possibility of the 
latter-is suggested by the observation i in vitro of de- 
creased myometrial contractility in the presence of am- 
niotic fluid.’ The possibility of a similar effect of am- 
niotic fluid on myocardium is intriguing but unproved. 
Duff et al. suggested that left ventricular dysfunction 
observed in one patient. with amniotic fluid embolism 
may be due to pulmonary hypertension and acute right 
‘ventricular dilatation, resulting in displacement of-the 
intraventricular septum and decreased left ventricular 
filling. However, as we have shown, left ventricular fail- 
ure is consistently seen even in patients with only mild 
elevation of pulmonary artery and right heart pres- 


sures. Furthermore, as shown by Sasamoto et.al.,’° sim- ` 


ple elevation of mean pulmonary artery pressure to 
levels of 24 mm Hg is well tolerated and produces no 
clinical, radiographic, or electrocardiographic evidence 
of cardiopulmonary compromise. Mean pulmonary ar- 
tery pressures of this magnitude or slightly greater have 
been associated with profound hemodynamic compro- 


mise-and death in patients with amniotic fluid embo- 


lism. Such an elevation of pulmonary artery pressure 
alone is of minimal hemodynamic consequence and ap- 
pears to be secondary to, rather than the cause of, left 
heart failure. i 
While half of patients with amniotic fluid embolism 
die within the first hour, the literature suggests an ad- 
ditional 25% to 50% cardiovascular mortality in ‘the 
- ensuing 4 to 5 hours. Recommendations concerning 
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therapy for such patients are- varied and are primarily 
directed at therapeutic attempts to reliéve pulmonary 
vasospasm.” 14 1 The evidence derived from human 
subjects, however, suggests that for those patients sur- 
viving long enough to recéive therapy (other than car- 
diopulmonary resuscitation) pulmonary artery vaso- 
spasm and cor pulmonale are not major problems. 
Rather left ventricular failure and pulmonary edema, 


‘including a significant component of adult respiratory 


distress syndrome, may be primarily involved in he- 
modynamic instability and death in these additional 
patients. Fhus prompt and adequate inotropic support 
may be the most important determinant of survival in 
this group of patients. ` 

In summary, in the management of patients with 
amniotic fluid embolism, the following should be con- 
sidered. First, during initial resuscitation, profound hy- 
poxia due to massive ventilation/perfusion mismatch 
occurs. Therefore, every effort should be made to pro- 
vide the highest possible level of oxygenation during 
resuscitation. In this manner, the subsequent conse- 
quences of cerebral and myocardial ischemia, as well 


‘as additional short-term acidosis—induced pulmonary 


artery vasospasm, may be avoided. Second, prompt in- 
stitution of pulmonary artery catheterization for 
proper hemodynamic assessment and management ap- 
pears warranted. The data available in humans suggest 


‘that simple assessment of central venous pressure is 


inadequate and may, in fact, be misleading. Third, ade- 
quate inotropic support, guided by hemodynamic pa- 
rameters derived from the pulmonary artery catheter, 
must be provided, Should such invasive monitoring not 
be available, routine rapid digitalization would seem 
appropriate. In the presence of persistent hypoxemia, 
another, less arrythmia-producing inotropic agent such 
as dopamine or dobutamine may be indicated. Further, 
although not the subject of this report, awareness of 
and prompt attention to the development of consump- 
tive coagulopathy is essential. Attention to, these prin- 
ciples may help to’ improve survival of patients with 
amniotic fluid embolism. _ 

Finally, given the very rare occurrence of amniotic 
fluid embolism and the high immediate mortality, series 
from any single institution detailing hemodynamic 


-changes in such patients are unlikely. Additional re- 


ports, including all hemodynamic data necessary for 
complete calculation and analysis of indices of left and 
right heart function and pulmonary vascular resistance, 
are needed. 
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Comparative study of ultrasonically guided percutaneous 
aspiration with local anesthesia and laparoscopic aspiration of 
follicles in an in vitro fertilization program 


Aby Lewin, M.D., Ehud J. Margalioth, M.D., Ron Rabinowitz, M.D., and 


Joseph G. Schenker, M.D. 
Jerusalem, Israel 


Twenty patients from our in vitro fertilization program were randomly divided into two groups. Ten women 
underwent follicular aspiration during laparoscopy while they were under general anesthesia and 10 
women had an ultrasonically guided follicular aspiration with local anesthesia. All patients had mechanical 
infertility, and ovulation was induced with human menopausal gonadotropins. In both groups the same 
aspiration system with a needie of 1.4 mm inner diameter and a continuous suction at 120 mm Hg were 
used. In the laparoscopy group the oocyte recovery rate was 82.5% and the fertilization rate 62.5%, 

with one twin pregnancy; in the ultrasound group the oocyte recovery rate was 75%, and the fertilization 
rate 61.9%, with a singleton pregnancy. Implications of these results are discussed, (Am J OBSTET GYNECOL 


4985;151:621-5.) 


Key words: In vitro fertilization, percutaneous follicle aspiration 


The use for in vitro fertilization of human oocytes 
removed from patients shortly before ovulation has be- 
come a routine practice in many centers dealing with 
infertility. Considering the average low pregnancy rate 
of 20% reported worldwide"? it is obvious that most 
patients will have to submit to oocyte collection more 
than once before pregnancy is achieved. Therefore the 
success and acceptability of the in vitro fertilization pro- 
cedure depend much upon its simplicity and safety. 
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The purpose of this study was to compare the con- 
ventional laparoscopic method: for oocyte collection 
with general anesthesia to the recently described ultra- 
sonically guided follicular aspiration with local anes- 
thesia.? * 


Material and methods 


Patients. Twenty patients from our in vitro fertiliza- 
tion program were randomly divided into two groups. 
Ten women underwent laparoscopy while under gen- 
eral anesthesia and 10 had ultrasonically guided follic- 
ular aspiration while under local anesthesia. In the lap- 
aroscopy group (Table I) patients’ ages ranged from 
29 to 40 years (mean 34.3 years) and the duration of 
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Table I. Results of oocyte collection by laparoscopy 

























Dominant Mean 












i , Duration of No. of follicle follicle 
Patient _ infertility follicles diameter diameter Estradiol before 
No. (yr) >15 mm (mm) ACG (pg/ml) 


1 40 10 3 20 18.0 880 
2 34 9 3 20 18.6 1600 
3. 39 12 3 20 16.6 1200 
4 32 5 3 19 17.3 1660 
5 32 > 7 3 17 16.6 700 
6 31 8 3 9. 17.3 1000 
7 29 6 3 21 18.3 650 
8 35 10 12 4 20 18.0 1530 
9 35 4 27 3 20 17.6 720 
10 36 14 33 4 23- 18.2 540 
Mean 34.3 8.5 21.7 3.2 19.9 17.6 1050 































Dominant Mean 
f Duration of No of follicle follicular 
Patient infertility follicles diameter diameter Estradiol before 
No. >15 mm (mm) (mm) hCG (pg/ml) 


(yr) 
18 16.0 — 1500 





1 32 5 26 3 
2 33 16 14 4 18 16.5 240 
3 29 - 10 12 4 20 19.2 500 - 
4 27 6 22 5 25 15.7 600 
5 34 9 18 4 24 21.3 1650 
6 40 17 21 1 19 16.0 300 
7 27 6. 12 l ` 20 20.0 ‘520 
8 38 19 26 1 18 18.0 520 
9 35 9 27 3 20 18.3 1200 
10 31 6 17 2 24 22.0 260 
Mean 32.6 10.3 19.5 2.8 20.6 18.3 730 
the infertility problem. was 4 to 12 years (mean 8.5 1 to 3 of the cycle to rule out possible ovarian cysts 
years). In the ultrasound group (Table II) patients’ ages - before hMG was given. Scanning subsequently followed 
ranged from 27 to 40 years (meari 32.6 years) and the every estradiol assay by means of a dynamic sector scan- 
duration of the infertility problem was 5 to 19 years ner (Aloka, Mure, Nitaka-shi, Tokyo, Japan) with a 3.5 
(mean 10.3 years). In all cases the main cause of infer- MHz transducer. 
tility was tubal occlusion or petiadnexal adhesions and _ hMG therapy was stopped when the leading follicle 
all had had previous tubal-surgical procedures. Patients reached a mean diameter of #17 mm, and 24 to 30 
had spontaneous menstruation and a normal uterine hours later, if the estradiol level was <2000 pg/ml, 5000 
cavity shown by recent hysterosalpingography; their units of human choriohic gonadotropin (hCG) (Preg- 
husbands all had normal sperm counts and motility and nyl, Organon, Holland) was administered intramus- 
had had a normal zona-free hamster egg penetration cularly. _ 
assay performed in our laboratory.’ - Oocyte collection technique with use of ultrasound. 
. Ovulation induction. Human menopausal gonado- For the percutaneous follicular aspiration we used the 
tropin (hMG) (Pergonal, Ikapharm, Israel) was used to same Aloka sector scanner, a 3.5 MHz transducer, and 
induce controlled ovulation in both groups, starting the original biopsy attachment to guide the needle. The 
with 2 ampuls a day from day 3 of the menstrual cycle punctures were performed on’ days 11 to 15 of the 
and the dose was changed according to ovarian re- menstrual cycle, 35 to 38 hours after the injection of 
sponse.® . a hCG. Patients were admitted to the hospital on the 
Monitoring follicular development. Daily 17B-estra- morning of the aspiration. No premedication was used. 
diol assays were performed starting on day 5 of the The urinary bladder was rinsed with isotonic saline 


cycle. Ultrasonic scanning of the ovaries started on day | through a No. 14 Foley catheter and subsequently filled 
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No. of No. of 
oocytes immature 
recovered oocytes 


2 2 — 2 — 

2 2 — 2 _ 

2 1 1 1 — 

3 2 1 1 — 

3 2 1 _ — 

3 3 — 3 Twin preg- 

nancy 

4 3 1 2 — 

3 3 = 2 a 

2 2 — 2 — 
2.4 2.0 0.4 1.5 

(83%) (17%) (62.5%) 









No. of No. of 
oocytes immature 
recovered oocytes ` Outcome 


4 3 1 3 — 
l 0 1 1 — 
6 4 2 2 Pregnancy 
3 2 l 2 = 
l 0 1 1 — 
1 1 0 1 — 
1 l 0 0 — 
1 1 0 l = 
3 2 1 2 = 
0 0 0 0 — 
2.1 1.5 0.6 1.3 
(71.4%) (28.5%) (61.9%) 





with 300 to 500 ml of isotonic saline containing 5 ml 
of indigo carmine dye. A local anesthetic applied to the 
suprapubic area consisted. of 10 to 15 ml of 0.5% bu- 
pivacaine hydrochloride, and an intravenous drip of 
pethidine, 1.5 mg/kg, and diazepam, 10 mg diluted in 
100 ml of isotonic saline solution, was started. 
Puncture of the abdominal wall was guided ultra- 
sonically in the direction of the follicles and was made 
by a trocar and cannula of 1.6 mm inner diameter 
passed through the biopsy attachment. Once the dis- 
tended bladder was entered, the trocar was removed 
and the aspirating needle inserted through the cannula. 
A stainless steel needle 23 cm long with an inner di- 
ameter of 1.4 mm and an outer diameter of 1.6 mm 
was used as recommended by Lopata et al.” for lapa- 
roscopic follicular aspiration. The needle had a female 
Luer-Lok fitting at the proximal end and shallow tracks 


were drilled along 6 cm of the distal end to improve ' 


ultrasonic visualization of the needle. The needle was 
connected to a sterile disposable mucus aspirator (Uno, 
Hundested, Denmark) with a 20 ml container, which 
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was connected to a continuous wall suction at a pressure 
of 120 mm Hg and operated by a foot pedal. The entire 
aspiration system was rinsed with 37° C warm heparin- 
ized culture medium. 

After insertion of the needle through the cannula 
into the bladder, a pause was made near the posterior 
wall of the bladder with readjustment of the direction 
so that the full length of the needle was seen in the 
same plane with the maximal follicular diameter. The 
distance between the needle tip and the center of the 
follicle was measured to avoid puncturing through the 
follicle, which could cause spillage of the follicular con- 
tent. Subsequently the needle was sharply advanced to 
the center of the follicle and instant aspiration was 
begun. 

The straw-colored fluid thus obtained was immedi- 
ately examined under a stereomicroscope; if the oocyte 
was found, the needle was withdrawn into the bladder 
and suction was stopped until the next follicle was lo- 
cated and punctured. If the oocyte was not collected, 
the needle was left in place and several flushings with 
heparinized culture medium were done until the oocyte 
was found. 

Oocyte collection technique at laparoscopy. The 
same interval of 35 to 38 hours between administration 
of hCG and follicular aspiration was used, no premed- 
ication was given, and a final scanning of the follicles 
by ultrasound was performed a few minutes before the 
laparoscopy. A three-puncture technique? was used 
with the patient under general anesthesia. The entire 
aspiration system, including the needle, was identical 
to the one used in the ultrasound group. 

Culture media. The culture media were prepared 
and the fertilization technique described by Leung 
et al.° was used. 

Embryo transfer. We applied the method described 
by Jones et al., using a 20-gauge Teflon tube inserted 
through a 12-gauge steel carrying tube, with the patient 
in the knee-chest position. 


Results 


In the laparoscopy group a mean of 21.7 ampuls of 
hMG per patient were used (range 12 to 33) (Table I) 
and in the ultrasound group a mean of 19.5 ampuls 
were used (range 12 to 27) (Table II). The mean es- 
tradiol levels at the time of hCG injection were 1050 
pg/ml in the laparoscopy group and 730 pg/ml in the 
ultrasound group. The number of follicles >15 mm 
was 3.2 per cycle in the laparoscopy group versus 2.8 
per cycle in the ultrasound group. The mean dominant 
follicle diameter and the mean follicular diameter at 
the time of aspiration were 19.9 and 17.5, respectively, 
in the laparoscopy group and 20.6 and 18.3 in the 
ultrasound group. There was a recovery of 24 oocytes 
from 29 follicles, giving a recovery rate of 82.7% by 
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laparoscopy compared to 21 oocytes recovered from 
_ 28 follicles, which gives a recovery rate of 75% for the 
ultrasound procedure. Fifteen of the oocytes cleaved 
in the laparoscopy group, giving a cleavage rate of 
62.5%, and one patient (No. 7) has a twin pregnancy. 
In the ultrasound group 13 oocytes cleaved, a cleavage 
rate of 61.9%, and one patient (No. 3) is pregnant. 

In one patient of the laparoscopy group, there was 
no access to the ovaries (No. 3) because of extensive 
pelvic adhesions and in one patient of the ultrasound 
group (No. 10), two follicles were punctured but no 
oocytes were recovered. 

No mechanical damage to oocytes was observed, No 
complications were encountered in either procedure, 
and the acceptability of the ultrasonically guided punc- 
ture. with the use of local anesthesia was remarkably 
good. 


Comment 


The procedure of in vitro fertilization is being used 
for more and more indications starting with mechanical 
problems of women whose tubal function has been ir- 
reversibly damaged by ectopic pregnancies, infections, 
surgical procedures in the pelvis, or endometriosis. In- 
cluded also are male problems such as oligospermia, 
male-female interaction causes of infertility (that is, 
hostile cervical mucus), antisperm antibodies, and, fi- 
nally, unexplained infertility. 

Ultrasonic monitoring of follicular growth is part of 
every in vitro fertilization program. The technique was 
described by Hackeloer et al.'' who used a full bladder 

. to facilitate examination of the size and number of ovar- 
ian follicles in patients receiving gonadotropin therapy. 

The recent works of Lenz and Lauritsen’ and Wik- 
land et al.* who described the use of ultrasound to guide 
follicular aspiration for in vitro fertilization make it a 
simple outpatient procedure. 

The risk of ultrasonically guided puncture seems to 
be low. Holm” reported only one complication, an ac- 
cidental puncture of the gallbladder, in 2500 ultrason- 
ically guided punctures of abdominal tumors. Lindgren 
(personal communication) using needles with an outer 
diameter <2 mm had no complications in 1400 punc- 
tures of abdominal tumors. In patients undergoing ul- 
trasonically guided follicular aspiration for in vitro fer- 
tilization, Lenz and Lauritsen’ reported only transient 
hematuria in 4 of 30 patients and Wikland et al.* re- 
ported transient hematuria for 1 day in two of 44 pa- 
tients. We encountered no hematuria and no other 
complications among our patients. 

The presence of pelvic adhesions, which increases 
the risk and can even prevent follicular aspiration by 
laparoscopy, is of aid in ultrasonically guided punctures 
because of the fixation of the ovaries. 


The well-known hazards of laparoscopy with general - 
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anesthesia, such as cardiac arrhythmias and arrest, 
bowel lacerations, and severe hemorrhage, are avoided 
by the ultrasound procedure with local anesthesia. Be- 
cause of its low risk and low cost, the ultrasound pro- 
cedure facilitates repeated aspiration in multiple cycles. 


‘It can also be considered when only one follicle devel- 


ops and the feasibility of laparoscopy is questionable. 
Our results show that there was no significant differ- 
ence between the recovery rates in the two groups 
(82.7% by laparoscopy and 75% by ultrasound) and no 
significant difference in the fertilization rate (62.2% in 
the laparoscopy group and 61.9% in the ultrasound © 
group), which did not differ much from fertilization 
rates presented in the recent literature—66.3% by Lo- 
pata, 60% by Leung et al.,° and 68% by Laufer et al." 
The 10% pregnancy rate in the present series was some- 
what lower than our overall pregnancy rate of 13.5%. 

Another conclusion that derives from our data is that 
it is possible that general anesthesia and abdominal in- 
flation with carbon dioxide do not damage the oocytes 
nor does the hyperprolactinemia induced by anesthe- 
sia, since our fertilization rates were almost identical in 
both groups; on the other hand, the ultrasonically 
guided procedure does no more harm to the oocytes 
than does the laparoscopic aspiration. 

In view of the reliability, efficacy, low risk, and low 


cost (only one third the cost of the aspiration procedure 


by laparoscopy in our institution) of ultrasonically 
guided percutaneous aspiration of follicles, we believe 
that it should be the first choice in oocyte collection for 
in vitro fertilization, whereas laparoscopy should be 
reserved for cases in which a diagnostic laparoscopy is 
required in combination with an attempt at in vitro 
fertilization." ° 
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Nutritional status of patients with untreated cervical cancer 


I. Biochemical and immunologic assessment 
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Annie Cornwell, R.D., M.S., Seng Jaw Soong, Ph.D., Kathryn L. Honea, M.D., 
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A prospective nutritional evaluation of 78 patients with untreated cervical cancer was undertaken. Stage- 
related abnormal anthropometric measurements were present in 60% of patients. Abnormal biochemical 
nutritional measurements were found in 67% of patients. Thirty percent of these patients were anergic 

to usual skin test antigens. The overall incidence of protein-calorie malnutrition was 12.5%; however, the 
risk was stage-related. Measured parameters were usually adversely affected following a surgical procedure. 
Although surgical complications were few, the implications of these findings as to the appropriate method 
and timing of nutritional assessment as well as the possible benefit from nutritional support in malnourished 
patients with cervical cancer are discussed. (AM J OBSTET GYNECOL 1985;151:625-31.) 


Key words: Gancer, cervix, nutrition 


Recent assessment of anthropometric, immunologic, 
and biochemical nutritional parameters has allowed the 
detection and classification of patients with obvious or 
occult protein or protein-calorie malnutrition, While in 
this country individual physicians or hospitals rarely 
care for clinically starved patients, recent reports in- 
dicate that objective laboratory nutritional abnormali- 
ties suggestive of protein-calorie malnutrition may be 
present in as many as 50% of hospitalized patients.’ 

While any patient is at risk to develop a nutritional 
deficit,' those with cancer, regardless of age or tumor 
origin, may be at increased risk for nutritional defi- 
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ciency secondary to anorexia, taste and smell ab- 
normalities, inadequate oral intake, or early satiety 
secondary to central or peripheral stimulation by ab- 
normal tumor-produced peptides.’ These problems 
frequently occur in cancer patients who have an in- 
creased basal metabolic requirement or in whom tumor 
competes for important nutrients.” These nutritional 
problems are likely adversely influenced by altered oral 
intake associated with the depression and anxiety that 
commonly exist in cancer patients. 

The association of malnutrition in patients with ter- 
minal cancer is not new; however, the implication of a 
possible dietary etiology in as many as 50% to 60% of 
cancers in women is recent.’ Coexisting malnutrition 
adversely affects the prognosis of the cancer patient” ° 
and is associated with an increased risk of complications 
during therapy.” * Unfortunately, nutritional deficien- 
cies may be exacerbated by current therapeutic mo- 
dalities.* '° 

Despite the implications of these recent develop- 
ments, there exist few reports that delineate the nu- 
tritional status of patients with gynecologic cancer.” 
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Table I. Patient characteristics 





Parameter No. % 
Mean age (yr) 50.6 . 
. i ` (range 24-81) 
Race 
Caucasian i 46 58.9 
Black 32 4).1° 
State of disease 
hw ; 47 60.3 
II 14 17.9 
tl 11 14.1 
IV 6 7.7 
Therapy 
Operation 40 51.3 
Radiation 36 46.2 
Chemotherapy 2 2.6 





This lack of information is likely related to the fact that 
the usual gynecologic patient is young and “healthy” 
and, in general, there is little physician suspicion of the 
possibility of a nutritional deficit. Additionally, primary 
malignancy of the reproductive organs, with the ex- 
ception of ovarian disease, rarely involves the gastroin- 
testinal viscera and theoretically should have little im- 
pact on the individual’s nutritional status. However, the 
. Sparse amount of nutritional literature concerning pa- 
tients with gynecologic cancer may be in part related 
to the fact that current medical school curricula or post- 
graduate courses place little emphasis.on nutrition and 
' the majority of gynecologists have little or no exposure 
to the possible clinical impact of malnutrition. l 
This prospective evaluation was undertaken in an 
attempt to define the incidence of anthropometric and 
biochemical abnormalities in patients with cervical can- 
cer hospitalized for initial evaluation and treatment. 


_ Methods and material 


Between August, 1981, and December, 1982, pro- 
spective anthropometric and biochemical assessments 
were performed on 78 patients with untreated cancer 
of the uterine cervix who were admitted to the Gyne- 
cologic Oncology service at the University of Alabama 


at Birmingham (Table I). A nutritional evaluation was - 


performed within 24 hours of initial admission and was 
repeated on the fifth postoperative day and weekly dur- 
ing the remainder of hospitalization. 

Anthropometric assessment included measurement 
of triceps skin fold and midarm circumference with 
calculation of the midarm muscle circumference by the 
formula midarm muscle circumference = midarm cir- 
cumference — 3.14 triceps skin fold. Both measure- 
ments were obtained from the patient’s less dominant 
arm. Weight for height in each patient was calculated 
and compared to standardized tables. 

Biochemical assessment included the measurement 
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of serum albumin (cellulose acetate electrophoresis), 
serum hemoglobin, total iron-binding capacity (bath- 
ophenanthroline procedure), serum zinc (atomic ab- 
sorption spectrophotometry), and serum copper 
(atomic absorption spectrophotometry). When possi- 
ble, urine was collected for the determination of cre- 
atinine height index.* Values were compared to normal 
levels previously established at this institution. 
Immunologic assessment included measurement of 
total lymphocyte count and skin testing of delayed hy- 
persensitivity with mumps (0.1 ml), Candida (0.1 ml of 
1: 1009 dilution), and Trichophyton (0.1 ml of 1:1000 
dilution). The skin tests were interpreted at 48 hours 
as anergic (no induration), hypoergic (1 to 4 mm of 
induration) or normoergic (>5 mm of induration). 


Results 
Admission history indicated that 35% of patients had 


‘recently experienced weight loss. A history of this factor 
was frequently present in those patients with advanced 


disease, and patients with Stage III or Stage IV disease 
were more likely (x?:p < 0.05) to have had recent 
weight loss exceeding 10 pounds. No relationship be- 
tween weight loss, age, or race was evident. 
Anthropometric measurements obtained at the time 
of admission indicated mean values well above standard 
for weight/height ratio and triceps skin fold and below 
standard for midarm muscle circumference (Table II). 


. Anthropometric assessments <80% of normal were 


found equally in triceps skin fold (10% of patients) and 
midarm muscle circumference (9% of patients). Sub- 
standard values were present in as many as 51% of 
patients, and only 40% of patients had all three as- 
sessments equal to or above normal. Forty percent of 
patients had a single abnormal parameter, 9% of pa- 
tients had two abnormal values, and 12% of patients 
had three abnormal assessments. An analysis of stage > 
of disease indicated that abnormal anthropometric 
measurements were significantly (x?:p < 0.0125) more 
common in those patients with advanced disease (Stages 
III and IV). However, there was no apparent relation- 
ship to age or race. Correlation of these three param- 
eters suggested a direct correlation between weight/ 
height ratio, triceps skin fold (p < 0.001), and midarm 
muscle circumference (p < 0.001). 

Postoperative assessment of anthropometric parame- 
ters indicated that 45% to 58% of values decreased fol- 
lowing operation (Table ITI). While the overall percent- 
age of abnormal anthropometric measurements did not 
differ between admission and the fifth postoperative 
day, evaluation of changes in individual patients indi- 


*Reference list for the laboratory studies is available upon 
request. 
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Table II. Anthropometric measurement 
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Weight/height (pounds) 
Triceps skin fold (mm) 


Midarm muscle circumference (cm) 





Numbers in parentheses are ranges. 


Table III. Postoperative anthropometric measurement 


















i % Below 
Standard . Admission standard 
127.9 + 29 : 14 
(57-218) 
22.8+9 26 
(2-51) 
23.1 +3 51 
(16-33) 
5 Days after 






Weight/height (pounds) 100 
Triceps skin fold (mm) 16.5 
Midarm muscle circumZerence (cm) ` 23.2 





% Decreased Admission operation 





Table IV. Biochemical assessment 





Standard 


Albumin (gm/dl) - 3.0-4.5 
Total iron-binding capacity (g/dl) 
Hemoglobin (gm/dl) 10-14 


Creatinine height index (%) 


Prothrombin time (%) 80-100 


Lymphocyte count (No./mm’) l >1500 


270-400 





58 14 13 
48 26 29 
45 5] 61 
% Below 
Admission standard 
3.8 + 0.6 9 
(1.5-4.8) 
266.2 + 63 50 
(111-462) i 
12.9 + 1.7 5 
(7-16) 
96.5 + 32 60 
(14-193) 
85 +17 24 
(10-100) 
2449 + 1254 22 
(318-7847) 








Numbers in parentheses are ranges. 


cated a significant (Student’s paired ¢ test: p < 0.005) 
decrease in triceps skin fold following operation. 
Analysis of the biochemical assessments indicated ab- 
- normal admission values in 5% to 60% of patients (Ta- 
ble IV). In this particular group of laboratory studies, 
only 33% of patients had all normal values, while 18% 
of patients had at least three abnormal parameters. 
Only serum iron (x?:p < 0.001) and serum albumin 
(xX: p < 0.007) demonstrated a stage-related decrease. 
With the exception of a lower hemoglobin value in black 
patients (x2: p < 0.016), there was no apparent rela- 
tionship between any of the other biochemical assess- 
ments with age or race. Although only 9% of patients 
had serum albumin levels <3.0 gm/dl, an additional 
10% of patients had serum albumin levels <3.5 gm/dl. 
The presence of an abnormally low serum albumin 
level predicted the presence of an abnormally low total 
Hon pindiag capacity (p < 0.001). 





Patients rarely exhibited low serum levels of copper 
or zinc (Table V). In fact, 45% of patients had an el- 
evated level of serum copper. The mean copper/zinc 
ratio was 1.9 and patients with advanced disease were 
statistically (x?: p < 0.014) more likely to have a higher 
copper/zinc ratio. Abnormally low zinc levels correlated 
with an abnormal weight/height ratio (p < 0.004), an 
abnormal midarm muscle circumference (p < 0.03), 
and an abnormal serum albumin level (p < 0.005). 

Postoperative changes occurred in the majority of 
patients evaluated (Tables VI and VII). Evaluation of 
individual patients indicated a significant, (Student's 
paired ¢ test) postoperative decrease in serum albumin 
level (p < 0.001), total iron-binding capacity (p < 
0.001), total lymphocyte count (p < 0. 05). and serum 
iron level (p < 0.05). 

Results of delayed hypersensitivity PE indicated 
that 30.2% of patients were anergic or hypoergic to all 
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Albumin T.LB.C. 
<2.3 oi < 150 yo/c) 


T.L.C. DHT. 


Md Reaction 











exit 
KO PROBLEN “LLC. H.T. SEVERE KWASHIORKOR 


eny 
NO PROBLEM 


SEVERE MARASMUS 





MODERATE exit 
MARASAUS, AO PROBLEM 


Fig. 1. Algorithm used to determine the presence of marasmus 
by means of weight/height ratio (WT./H.1.), triceps skin fold 
(T.S.F.), creatinine height index (C.H.1.), or midarm muscle 
circumference (M.A.M.C.). The presence of kwashiorkor was 
determined by use of serum albumin, total iron-binding ca- 
pacity (T./.B.C.), total lymphocyte count (T.L.C.), and results 
of delayed hypersensitivity testing (D.H.T.). 


antigens studied. In this group of patients there was 
no apparent relationship between failure to respond to 
skin testing and stage, age, or race; however, there was 
an apparent correlation with an abnormal serum al- 
bumin level (p < 0: 007). 

According to these values, patients were classified 
(Fig. 1)-as to the présence or absence of protein-calorie 
malnutrition. No “patient had severe protein-calorie 
malnutrition; however, 10 patients (12.5%) in this study 
had evidence of moderate protein- -calorie malnutrition. 
The incidence of marasmus and kwashiorkor was 
_ equal. The incidence of protein-calorie malnutrition 
increased significantly (x?:p < 0.004) in patients with 
advanced stages of disease. Four percent of patients 
with Stage I, 20% of patients with Stage I, 17% of 
patients with Stage III, and 60% of evaluable patients 
with Stage IV cervical cancer had evidence of protein- 
calorie malnutrition. The presence of protein- -calorie 
malnutrition correlated with a history of recent weight 
loss (p< 0.0002) but not with age or race. The nature 
and selection of candidates for operation at this insti- 
tution precluded the evaluation of a possible relation- 
ship between protein- -calorie malnutrition and post- 
operative morbidity. 
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Table V. Assessment of minerals 






% Below 
standard 





Zinc (wg/dl) “60-160 844216. 8 
(45-120) 
Copper (wg/dl) 80-160 160 + 40 0* 
(88-285) 
Iron (ug/dl) 42-135 55 + 35 39 
i ` (7-240) 





Numbers in parentheses are ranges. 
*45% above standard. 


Comment 


The unstated goal of the gynecologic oncologist is to 
offer curative therapy and to minimize treatment mor- 
bidity. The usual armamentarium consists of surgical 
procedures, radiation therapy, or the administration of 
cytotoxic drugs-used individually or in combination in 
an effart to effect a cure. These therapies often stress 
the physiologic reserves of the patient and therapeutic 
success will depend on the physician’s ability to support 
patients with appropriate antibiotics, blood component 
therapy, and other intensive care or monitoring tech- 
niques. While these ancillary therapies are commonly 
used, only recently has the importance of nutritional 
evaluation and nutritional support been recognized. 


‘The implications of cancer-related malnutrition or ca- 


chexia, the sole cause of death in as many as 23% of 
cancer patients," is apparent. However, only recently 
have physicians realized the adverse impact of most 
types of cancer therapy on the patient’s nutritional sta- 
tus.® !° The presence of malnutrition, regardless of the 
etiology, can have dramatic adverse effects on the mus- 
culoskeletal, cardiovascular, hepatic, renal, pulmonary, 
or central nervous 'system’ and any nutritionally related 
problem may result in an altered therapeutic decision 
that may lessen the chance for cure or increase the risk 
of treatment-related complications. 

' To date, a standardized nutritional evaluation has 
been slow to evolve and no single abnormal laboratory 
parameter can be considered synonymous with mal- 
nutrition. More important, the evaluation of a number 
of anthropometric, immunologic, or biochemical de- 
terminations may be necessary in order to detect or 
predict the risk of complications in the malnourished." 
In fact, the incidence of abnormal values depends on 
the intensity of investigation." In the present study, the 
majority (60%) of patients had at least one abnormal 
biochemical or anthropometric value; however, the in- 
cidence ‘of protein-calorie malnutrition with the use of 
multiple parameters was only 12.5%. The fact that 
many patients have many individual laboratory or an- 
thropometric abnormalities is in agreement with pre- 
vious reports'* ® and suggests the importance of ana- 
lyzing multiple parameters. While current treatment 
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Table VI. Postoperative biochemical assessment 








Albumin (gm/dl) 3.0-4.5 
Total iron-binding capacity (ug/dl) 270-400 
Hemoglobin (gm/dl) 10-14 
Creatinine height index (%) 100 
Prothrombin time (%) 80-100 
Lymphocyte count (No./mm’) >1500 
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% Abnormal 









5 Days 
after operation 






% Decreased Admission 


85 ; 9 , 55 
89 50 80 
60 5 23 
60 | 60 36 
70 24 50 
70 22 36 





Table VII. Postoperative assessment of minerals 







Standard 


Zinc (wg/dl) 60-160 
Copper (mg/dl) 80-160 
Iron (g/dl) 42-135 


*30% above standard. 


does not allow us to relate nutritional status to mor- 
bidity or prognosis, this report suggests a frequent oc- 
currence of nutritional abnormalities and implies the 
need for continued monitoring and correlation of nu- 
tritional status to allow the delineation of those nutri- 
tional studies that are important in the prediction of 
individual patient outcome,’ following treatment for 
cervical cancer.’ 

Visceral protein synthesis, turnover, or loss associated 
with hepatic disease, metastases, or renal or other co- 
existing diseases is complex and the elimination of pa- 
tients with these diseases may have contributed to the 
apparent lower overall incidence of malnutrition in pa- 
tients with gynecologic cancer when compared to that 
in reports on patients with tumors of other origins.* ® 
While these exclusions may not seem logical, the effect 
of significant liver disease on visceral protein synthesis 
and renal disease on creatinine excretion (for calculat- 
ing creatinine height index) are but two examples il- 
lustrating the problems of nutritional assessment of pa- 
tients with major or superimposed multiple organ sys- 
tem disease. The elimination of these patients probably 
decreased the ‘apparent incidence of malnutrition; 
however, it was our intent to evaluate prospectively the 
nutritional status of those patients having only cancer. 
This exclusion is not intended to deny the importance 
of multiple organ disease as patients with cervical can- 
cer not infrequently have other coexisting medical 
disease that subjects them: to the development of mal- 
nutrition. However, pretreatment abnormalities are ap- 
parently frequent in patients without other disease, and 
in the presence of other abnormalities it becomes im- 
perative that the gynecologist evaluate these possibili- 


% Decreased 


oow 







% Abnormal 
J Days 
Admission after operation 
8 5 
0 0* 
39 85 


ties when interpreting nutritional assessment param- 
eters. 

The reported findings of a significant incidence of 
stage-related protein-calorie malnutrition is in dis- 
agreement with at least one recent report." The inclu- 
sion of anthropometric parameters in our report may 
partially explain this difference. Although this inclu- 
sion may be controversial, we feel the évaluation of 
anthropometric measurements is justified in that ab- 
normal triceps skin fold, a measure of body fat, and 
abnormal midarm muscle circumference, a measure of 
body protein, indicate the presence of protein-calorie 
malnutrition, are less affected by concurrent disease, 
and are reported to be predictive of nutritionally re- 
lated adverse effects of therapy.’ The stage-related 
incidence of protein-calorie malnutrition may be sur- 
prising in a malignancy that rarely involves the gas- 
trointestinal tract; however, advancing stage is associ- 
ated with an increased tumor burden which may result 
in an adverse nutritional effect in a manner other than 
altered nutrient absorption. In fact, malabsorption may 
not play an important role in cancer malnutrition, even 
in patients with gastrointestinal tumors.* ' 

The selective or physician bias in the nature of cer- 
vical cancer treatment, involving radiation or opera- 
tion, might suggest that the presence of malnutrition 
is less predictive of surgical complication because those 
patients with advanced disease, medical illness, or mal- 
nutrition are not usually deemed candidates for op- 
eration and often receive radiation. To suppose that 
patients receiving radiation should undergo a less ex- 
tensive nutritional evaluation because they are not 
faced with a physiologic stress is incorrect. Recent in- 
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formation suggests that radiation therapy is associated 
with weight loss and marked nutritional stress.” This 
report suggesting a high incidence of protein-calorie 
malnutrition in patients destined to receive radiation 
therapy justifies the importance of nutritional screen- 
ing, as support of those deficient or marginally normal 
_ patients may not only decrease the risk of complications 
but also decrease the chance of treatment interruption 


and allow for the completion of a curative treatment’ 


regimen. Weide 

The finding that weight loss was significantly corre- 
Jated with other factors associated with protein-calorie 
malnutrition reiterates the importance of an accurate, 
pretreatment historical evaluation. Treatment morbid- 
ity is increased in patients with weight loss® and the 
presence of this historical fact should elicit the need for 
further nutritional evaluation in order that appropriate 
support may be instituted. 

Obesity should not’ be considered synonymous with 
adequate nutrition; in fact, its presence may mask or 
obscure the presence of malnutrition. On the other 
hand, abnormally low weight/height ratios should alert 
the physician as to the necessity and possible benefit of 
further nutritional evaluation. The results of this study 
suggest that, at initial diagnosis, the mean weight/ 
height ratio of patients with cervical cancer is well above 
normal. Importantly, abnormalities of this easily ob- 
tained inexpensive measurement correlate with abnor- 
mal anthropometric measurements suggesting .de- 
creased fat (triceps skin fold) or protein (midarm mus- 


cle circumference) stores. Perhaps this assessment 


should be performed routinely at initial treatment as a 
part of nutritional screening. On the other hand, obese 
patients, even with early stage disease, are less likely to 


receive radical surgical treatment and, if nutritional ' 


assessment is-not, performed at initial diagnosis, many 
patients.may be tilted into a malnourished state and 
suffer more adverse consequences of radiation or per- 
haps fail to complete therapy. 

Although older patients may be predisposed to the 
development of malnutrition, in this subgroup of pa- 
tients with cervical cancer, age was not apparently re- 
lated to abnormal nutritional studies in either individ- 
ual assessments or the diagnosis of protein-calorie 
malnutrition. This information becomes important to 
the clinician in decisions to implement nutritional sup- 
` port prior to surgical therapy. Patients of all ages are 
subject to deficits and require appropriate nutritional 
evaluation, as pretreatment nutritional support will 
benefit only those patients with significant deficits. 

Altered immunocompetence is commonly present in 
‘patients with cancer,” although it is not clear if anergy 
is a cause or an effect of the tumor burden. Regardless, 
abnormal immunologic studies, particularly an altered 


response to delayed hypersensitivity testing, are asso- , 
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ciated with protein-calorie malnutrition, appear to be 
prognostically important, and are associated with in- 
creased treatment morbidity.” *'* In this report, 30% 
of patients failed to demonstrate an adequate response 
to any of the tested antigens. Thus a significant pro- 
portion of patients are at risk to develop infectious or 
other morbidity. The fact that this deficiency was not 
related to stage, age, or protein-calorie malnutrition i is 
contrary to one report”; however, this lack of corre- 
lation may be related to the exclusion of patients with 
concurrent illness or infection, both of which are known 
to adversely affect delayed hypersensitivity testing.’ 
Other factors such as abnormal serum iron or zinc levels 
reported to be associated with abnormal delayed hy- 
persensitivity testing,” apparently were not correlated 
with cervical cancer ‘in these patiénts. The presence of 
anergy in a significant percentage of patients without 
concurrent disease suggests the need for pretreatment 
evaluation in an’ attempt to idenitify possible risks and 
to allow proper supplementation regardless of the mo- 
dality of therapy to be instituted. l 

A large proportion of these patients have an elevated 
serum copper level. While this is the initial report of 
elevated serum copper levels in patients with cervical 
cancer, it is in agreement with previous reports of pa- 
tients with other cancers.” The stage-related abnor- 
malities in zinc/copper ratios confirm one recent 
report”; however, the significance of elevated copper 
levels or stage-related abnormalities remains undeter- 
mined. Future investigation of the role of these min- 
erals, both as a marker for malignant disease and as an 
indication of response to therapy, is warranted. 

Lowered postoperative laboratory values were almost 
universal in those patients receiving surgical therapy. 
Although significant individual variations were prom- 
inent, these changes make it imperative that future 
studies of nutritional status delineate the time of nu- 
tritional evaluation. The synthesis or turnover of spe- 
cific proteins or vitamins is likely affected by surgical 
stress and: perioperative manipulations. Measureable 
parameters -may be significantly altered by volume re- 
placement or transfusion therapy. This finding vali- 
dates the need for early initial assessment as even short- 
term hospitalization may have an adverse affect on 
measureable nutritional parameters.” 

In cenclusion, a large proportion of patients with 
cervical cancer have abnormal anthropometric, immu- 
nologic, or biochemical parameters prior to treatment. 
An additional number of patients have a marginal 
but “normal” nutritional status and may be pushed into 
a malnourished state during treatment. Stage-related 
abnormalities in triceps skin fold, midarm muscle cir- 
cumference, serum albumin levels, and serum iron 
levels are apparent and, with the use of multiple pa- 
rameters, the overall incidence of protein-calorie malh 
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nutrition is 12%; however, the incidence increases dra- 
matically in a stage-related manner. Anergy was present 
in 30.2% of patients, suggesting that a significant pro- 
portion of these patients are at risk for infectious mor- 
bidity. Postoperative alteration in many of these param- 
eters suggests the need for documentation of the timing 
of nutritional evaluation in subsequent reports. 

Future investigation should focus on. treatment-re- 
lated morbidity as well as the prognostic impact of mal- 
nutrition in patients with cervical cancer, 


We thank Phillip Cornwell, Ph.D., Director of the 
Nutrition Diagnostic Laboratory, for his technical as- 
sistance. 
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Nutritional status of patients with untreated cervical cancer 


II. Vitamin assessment 


James W. Orr, Jr., M.D.,* Kathleen Wilson, R.D., M.S., Cynthia Bodiford, R.D., M.S., 
Annie Cornwell, R.D., M.S., Seng Jaw Soong, Ph.D., Kathryn L. Honea, M.D., 


Kenneth D. Hatch, M.D., and Hugh M. Shingleton, M.D. 


Birmingham, Alabama 


Prospective vitamin assessment was undertaken in 78 patients with untreated cancer of the uterine cervix. 
At least one abnormal vitamin level was present in 67% of patients while individual levels were abnormal 

in as many as 38% of patients. Significantly lowered levels of plasma folate, vitamin A, and vitamin © were 
present. Although most of these vitamins did not correlate with other parameters of protein-calorie 
malnutrition, the possible preventative and treatment effects of these vitamins require additional investigation. 


(AM J OBSTET GYNECOL 1985;151:632-5.) 


Key words: Nutrition, cervix, cancer, vitamins 


More than 200 years have elapsed since initial clinical 
studies suggested a relationship between scurvy and 
vitamin C deficiency.' During the ensuing years other 
clinical syndromes, particularly those associated with 
severe vitamin deficiencies, have been elucidated.” In 
general, vitamin deficiencies are considered evidence 
of malnutrition as the requirements for these nonmin- 
eral nutrients are usually low and most frequently occur 
as the result of concomitant disease such as malab- 
sorption syndrome, alcoholism, liver disease, or food 
faddism.’? However, these organic compounds serve as 
important catalytic cofactors in a number of biologic 
functions, and vitamin deficiences may prove to have 
an important impact in other aspects of preventive 
medicine. 

Although the exact role of vitamins in clinical med- 
icine is evolving, attention has been directed to specific 
vitamins in their role in promoting wound healing (vi- 
tamin CY or the prevention of osteomalacia (vitamin 
D).? Most recently, considerable interest has been gen- 
erated in the ability of vitamins to promote or prevent 
carcinogenesis.‘ 

The increased incidence of cervical carcinoma in 
women of lower socioeconomic status coupled with the 
nutritional stress of multiple pregnancies in a situation 
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of limited nutrient availability may result in vitamin as 
well as other nutritional deficits. 

Unfortunately, few reports pertaining to vitamin de- 
ficiency in these patients are available. The purpose of 
this prospective evaluation was to determine the fre- 
quency of vitamin deficiencies in patients with un- 
treated cervical cancer. 


Methods and material 


Between August, 1981, and December, 1982, 78 pa- 
tients with untreated cancer of the uterine cervix who 
were admitted to the Gynecologic Oncology service at 
the University of Alabama at Birmingham underwent 
a prospective vitamin assessment. The characteristics 
of this population have been previously reported.’ This 
evaluation was initially performed within 24 hours of 
admission and was repeated on the fifth postoperative 
day. 

Vitamins studied included serum and red blood cell 
folate (Lactobacillus casei assay), vitamin A (fluorometric 
assay), B-carotene (colorimetric assay), vitamin By, 
(Corning’s Immo phase), vitamin C (chemical assay), 
thiamine (erythrocyte transketolase activity coefficient), 
riboflavin (erythrocyte glutathione reductase activity 
coefficient), and pyridoxine (erythrocyte aspartate ami- 
notransferase activity coefficient).* Laboratory values 
found in the study were compared to predetermined 
normal values as defined by the evaluation of 240 
healthy control patients at the Nutrition Diagnostic 
Laboratory. 

Evidence of recent myocardial infarction, cardiac 
failure, significant airway disease, renal insufficiency, 


*More detailed information concerning these procedures 
is available upon request. 
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Table I. Vitamin assessment prior to operation . 
% Below Comparison with 
Standard Admission standard 


Vitamin control values 


Folate (ng/ml) 


Plasma 2-10 4.4 + 2.6 9 p < 0.005 
(1-16) 
Red blood ceil , 140-369 253 + 107 12 NA 
. (56-547) 
B-Carotene (yg/100 ml) 79-233 101 + 59 38 p < 0.0005 
(16-313) 
Vitamin A (3/100 ml) 25-70 46 + 13 6 NS 
(18-90) 
Vitamin B (mg/100 mi) 205-700 427 + 213 9 NS 
(135-1054) : 
Vitamin G (mg/100 ml) 0.3-1.5 0.5 + 0.4 33 p < 0.0005 
(0.1-1.7) 
Thiamine (A/C*) > 1.23 11+ 0.1 9 NS 
; (1-1.3) 
Riboflavin (ACT) >1.67 1.3 + 0.2 4 p < 0.08 
(1-1.8) 
Pyridoxine (A/C}) >1.89 1.6 + 0.3 14 NS 
(1-2.3) 





Values in parentheses are ranges. 

*Erythrocyte transketolase activity coefficient. 

tErythrocyte glutathione reductase activity coefficient. 
Erythrocyte aspartate aminotransferase activity coefficient. 


Table II. Postoperative vitamin assessment 





% Abnormal 


% Decreased 





5 Days after 


Vitamin Standard 


Folate (ng/ml) 


Plasma 2-10 6 9 6 

Red blood cell 140-369 0 12 8 
B-Carotene (pg/100 ml) 79-233 60 38 76 
Vitamin A (4g/100 ml) 25-70 20 6 24 
Vitamin B, (mg/100 ml) 205-700 20 9 17 
Vitamin C (mg/100 ml) 0.3-1.5 ‘ 15 33 13 
Thiamine (A/C*) >1.23 13 9 6 
Riboflavin (A/C) > 1.67 0 4 0 
Pyridoxine (A/G) > 1.89 0 14 12 





*Erythrocyte transketolase activity coefficient. 
tErythrocyte glutathione reductase activity coefficient. 
Erythrocyte aspartate aminotransferase activity coefficient. 


hepatic disease, cr endocrinopathy eliminated patients 
from the study. 

Data management was facilitated by computer- 
ization. 


Results 


Individual abnormal vitamin levels were present in 
4% to 38% of patients (Table I). At least 67% of patients 
had one abnormal value, while 18% had three or more 
abnormal values. Only riboflavin levels decreased with 
age (x’:p < 0.04}, although the trend suggested that 
serum levels of B-carotene and vitamin A were lower 
in older individuals. Serum folate levels were abnormal 
in 30.8% of patients with advanced disease (Stage IH 


or Stage IV) and demonstrated a significant (x°: 
p < 0.005) stage-related decrease. B-Carotene levels, 
abnormally low in 69% of patients with advanced dis- 
ease, was also significantly stage related (x: p < 0.006). 
Abnormal levels of serum albumin correlated with ab- 
normal plasma levels of folate (p < 0.03), vitamin A 
(p < 0.04), and B-carotene (p < 0.006). 

Mean admission values for plasma folate (p < 0.005), 
B-carotene (p < 0.005), and vitamin C were signifi- 
cantly lower than the mean established control value. 
Specific vitamin levels did not correlate with the diag- 
nosis of protein-calorie malnutrition; however, hypo- 
albuminemia was correlated with low levels of B-caro- 
tene (p < 0.004) and vitamin By (p < 0.006). Low 
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levels of vitamin C (p = 0.013) and folate (p = 0.004) 
correlated with low total iron-binding capacity. Post- 
operative. values tended to decrease dramatically 
(Table IJ). 


Comment 


Although the role of specific vitamins in cancer ther: 
apy and prevention is currently emerging, abnormally 
low levels of folate, vitamin A, and vitamin C have been 
reported in as many as 45% of cancer patients with 
protein-calorie malnutrition.’ Additionally, deficiencies 
in thiamine as well as other vitamins have been reported 
in patients with early or advanced malignant dis- 
ease.*7 

Recent attention has focused on the ability of vitamin 
A and related compounds (retinoids and carotenoids) 
to prevent the expression of malignant cellular behav- 
ior as well as to cause regression of established squa- 
mous cancer.” Patients with squamous cancer: of the 
esophagus’ or oral cavity frequently have abnormal 
levels of vitamin A. However, some contradictory re- 
ports fail to confirm the presence of a low serum level 
of antioxidant vitamin A as a cancer risk."! 

Deficiency of vitamin A is associated with an increase 
in cervical metaplasia‘ and the adverse effect of vitamin 
A or carotene deficiency on cell differentiation and 
growth may potentiate the effects of a local carcinogen 
or allow more rapid proliferation of malignant cells. 
Several reports have appeared with conflicting infor- 
mation concerning vitamin A levels in patients with 
premalignant cervical disease.’* * At least one report 
suggests that the incidence of cervical cancer was in- 
_ versely related to the intake of the precursor B-carotene 

but not preformed vitamin A.’ This report represents 
the initial information on serum vitamin levels in a large 
group of patients with invasive cervical cancer. Six per- 
cent of patients with cervical cancer have vitamin A 
levels that are below normal, while 38% have stage- 
related abnormal levels of the precursor B-carotene. 
The latter mean values are significantly lower than con- 
trol values. While low levels of B-carotene and vitamin 
‘A may be secondary to liver disease or liver storage 
abnormalities," this study eliminated patients with ap- 
parent liver disease and these findings imply a general 
deficiency of vitamin A and its precursor B-carotene 
associated with cervical cancer. While blood levels may. 


not equal tissue levels, the large percentage of abnormal , 


laboratory values compared with established normal 
levels, combined with the reported antineoplastic ef- 
fects of this vitamin and its related compounds, suggests 
the need for further evaluation of the role of this vi- 
tamin and its precursors in the prevention and therapy 
- of cervical cancer, 

Vitamin C may serve as an electron donor or accep- 
tor, which may potentiate its role in wound healing, 
provide a protective function in maintaining normal 
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epithelium, or potentially enhance or inhibit the activity 
of cancer-causing agents or carcinogens. Possible mech- 
anisms of carcinogenic inhibition include alteration of 
the carcinogen’s structure and competitive inhibition 
or prevention of carcinogen access to key target tissue 
by an increase in membrane stability. One recent report 
suggested a significant decrease in vitamin C intake in 
patients with cervical dysplasia” and implicated inade- 
quate vitamin C intake as an independent risk factor 
for the development of premalignant cervical disease. 
Deficient levels of vitamin C in 33% of patients and 
mean levels that are lower in patients with invasive cer- 
vical cancer than in control subjects both support the 
findings of the previous investigation and require fur- 
ther investigation of this vitamin that blocks nitrosa- 
mine formation." 

Folic acid is thought to play an important role in the 
expression of the effects of steroid hormones on target 
tissues. The benefits of folic acid therapy in patients 
with cervical dysplasia, particularly those using oral 
contraceptives, have been reported.” The finding of 
abnormal plasma folate levels in 9% and abnormal red 
blood cell (representing tissue levels) folate in 12% of 
patients indicates that plasma or tissue levels of folate 
are less frequently abnormal than are levels of other 
vitamins. However, mean values are significantly less 
than laboratory control levels and the role of folic acid 
in the etiology of this malignancy should undergo fur- 
ther investigation. 

It would appear patients with cervical cancer rarely 
exhibit abnormal levels of other vitamins and, unless 
other evidence surfaces, further evaluation of the role 
of vitamins in cervical cancer should be limited to the 
effects of those vitamins found to have a significant 
incidence of abnormalities. In addition, the lack of cor- 
relation of abnormal vitamin levels with other param- 
eters of protein-calorie malnutrition’ suggests the lack 
of a role for the routine use of vitamin screens in the 
initial nutritional evaluation of patients with cervical 
cancer unless the patient is nutritionally deficient or 
has a particular problem such as previous gastric (lack 
of intrinsic factor) or ileal (vitamin B,,) resection that 
predisposes her to a vitamin deficiency. 

The demonstrated alterations of vitamin levels fol- 
lowing operation make it imperative that future inves- 
tigations into the role of vitamins in the etiology or 
treatment of cervical cancer monitor pretreatment 
values. 


We thank Phillip Cornwell, Ph.D., Director of the 
Nutrition Diagnostic Laboratory, for his technical as- 
sistance. 
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Induction of ovulation with purified urinary follicle-stimulating 
hormone in patients with polycystic ovarian syndrome 


N. Garcea, M.D., S. Campo, M.D., V. Panetta, M.D., M. Venneri, M.D., P. Siccardi, M.D., 


R. Dargenio, M.D., and F, De Tomasi, M.D. 
Rome, Italy 


Purified urinary follicle-stimulating hormone was used to induce ovulation in 18 patients with polycystic 
ovarian syndrome. Each ampule contained 75 IU of follicle-stimulating hormone and <0.11 IU of luteinizing 
hormone. Initial doses were 150 to 225 IU/day, later increased to a maximum of 375 IU, according to 

daily clinical controls and estradiol values. After 12 to 16 days, follicle-stimulating hormone treatment was 
suspended. Within 36 to 48 hours each patient received 5000 or 10,000 IU of human chorionic 
gonadotropin, rarely more. Ovulation occurred in 39 of 43 treatment cycles and hyperstimulation in nine. 
Seven patients had normal pregnancies with viable fetuses, including one pair of twins. Two had abortions. 
Analysis of the endocrine situation during therapy does not permit either pregnancy or hyperstimulation 

to be predicted. However, hyperstimulation is frequently accompanied by endogenous luteinizing hormone 
peaks and greater estradiol increases during the final phase of induction. Purified follicle-stimulating 
hormone has thus demonstrated its validity in inducing ovulation in patients with polycystic ovarian 
syndrome, apparently with equal or lower risks of hyperstimulation than with other gonadotropin preparations. 


(Am J OBSTET GYNECOL 1985;151:635- -40,) 
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The pharmacologic induction of ovulation in patients 
with polycystic ovarian syndrome depends almost ex- 
clusively on centrally acting drugs such as clomiphene 
or other antiestrogens.’ 
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The high levels of endogenous luteinizing hormone 
in patients with polycystic ovarian syndrome increase 
the risk of hyperstimulation associated with use of the 
gonadotropins currently available.** Cases of hyperstim- 
ulation can be reduced by careful monitoring® or by 
the use of a preparation containing for the most part 
follicle-stimulating hormone.'*" For this reason we se- 
lected patients with polycystic ovarian syndrome, di- 
agnosed by repeated hormone assays according to pre- 
vious authors* ® and confirmed by laparoscopy.’® These 
patients were treated with a new gonadotropin prep- 
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Table I. Data for the case studies 





No. % 
Treated patients 18 
Cycles of therapy 48 
Ovulatory cycles 39 
Ovulations without pregnancies 21 
Hyperstimulations 9 
Pregnancies 9 

Abortions 2 22 

Deliveries 7 78 





*One bigeminal pregnancy at term and one bigeminal preg- 


nancy with reabsorption of one twin and normal spontaneous 
delivery of alive and viable fetus. Therefore total number of 
viable fetuses į was 8. 


aration obtained from the urine of menopausal women, 
supplied by the Istituto Farmacologico Serono of Rome 
and containing 75 IU of follicle-stimulating hormone 
and <0.11 IU of luteinizing hormone. 

The aim of our study was to verify the efficacy of the 
preparation in inducing ovulation and to investigate 
whether its therapeutic effect’ was greater than that of 
other available gonadotropins. Finally, we wish to es- 
tablish endocrine criteria for the selection of patients 
in the hope of predicting their response to the drug. 


Material and methods 


Eighteen patients between 25 and 36 years of age 
with polycystic ovarian syndrome and desirous of hav- 
ing children were treated with purified urinary follicle- 
stimulating hormone, Fourteen patients had previously 
been treated with clomiphene (50 or 100 mg/day for 5 
to 10 days) plus. human chorionic gonadotropin. None 
had achieved ` pregnancy. Three’ patients ‘had been 
treated with cycles of human menopausal gonadotropin 
plus human chorionic gonadotropin, which’ ‘had re- 
sulted in hyperstimulation (Lunenfeld grade HY in 
spite of careful monitoring (see below). For thése three 
patients the treatment protocol followed for human 
menopausal gonadotropin was imitated during the first 
cycle of treatment with purified follicle- -stimulating hor- 
mone. A total of 43 treatment cycles were administered, 
with the use (except in the three cycles just mentioned) 
of personalized protocols in order to achieve ovulation 
within 12 to 16 days. Treatment was initiated with 150 
to 225 IU of follicle-stimulating hormone daily and 
increased in accordance with the ovarian response, 
which was monitored daily by means of clinical ex- 
amination, basal body temperature, cervical score, and 
plasma estradiol levels. The maximum daily dose of 
follicle-stimulating hormone administered was 375 IU. 
Human chorionic gonadotropin was given in a single 
intramuscular injection of doses of between 5000 and 
10,000 IU to all patients, generally 36 to 48 hours after 
suspension of treatment with follicle-stimulating hor- 
mone. Five cycles were treated with 15,000 IU of hu- 
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man chorionic gonadotropin in two doses (10,000 and 
5000) on two consecutive days, while one patient, whose 
estradioi value was below 500 pg/ml on the day follicle- 
stimulating hormone was suspended, received 20,000 
IU of human chorionic gonadotropin in three doses 
over 3 days (10,000 + 5000 + 5000). Serum samples 
were collected daily and stored at ~ 20° C. Follicle-stim- 
ulating hormone, luteinizing hormone, prolactin, pro- 
gesterone, estrone, testosterone, and androstenedione 
were all assayed. All assays for a single patient were 
carried out simultaneously with the use of radioim- 
munoassay kits (Biodata, Milan, Italy). 


Results 


Table I shows the data from our survey. Forty-three 
treatment cycles were administered and ovulation was 
achieved in 39 (91%) cycles and mild hyperstimulation 
(Lunenfeld I) in 9 (23%) ovulatory cycles. There were 
nine pregnancies (50% of patients), two of which were 
interrupted spontaneously at weeks 8 and 21. Two of 
the seven normal pregnancies were bigeminal: one, af- 
ter early reabsorption of one fetus (echographically 
documented), concluded with the birth of a term fetus. 
All eight fetuses at birth appeared healthy, with normal 
infant weights. We divided the ovulatory cycles into 3 
groups for the purposes of analyzing our results: ovu- 
latory cycles not resulting in pregnancy, cycles resulting 
in pregnancy, and cycles resulting in hyperstimulation. 
We included in the first group those cycles in which the 
estradiol values were <2000 pg/ml on the day following 
suspension of the ` treatment and following which 1 no 
ovarian cysts developed. 

The follicle-stimulating hormone profile in Fig. 1 
‘shows no significant variations in the different groups 
under consideration; differences may, however, be 
noted with regard to luteinizing hormone. The patients 
who conceived show constantly low values of luteinizing 
hormone in the first phase of stimulation. The ovula- 
tory but nonpregnant patients show the same pattern 
but with greater standard deviation, which becomes 
excessive during the final days of treatment, thus man- 
ifesting the ‘appearance of endogenous luteinizing hor- 
mone peaks. The hyperstimulated patients show more 
numerous and pronounced endogenous luteinizing 
hormone peaks during and after stimulation with puri- 
fied follicle-stimulating hormone. The presence of an 
endogenous luteinizing hormone peak is not constant 
in all the cycles of a single patient. When it is present, 
the treatment frequently results in hyperstimulation, 
whereas when it is absent, pregnancy is more likely to 
result. Endogenous luteinizing hormone peaks were in 
fact present in 48% (10/21) of ovulatory cycles without 
pregnancy, in 56% (5/9) of hyperstimulated patients, 
and in 11% (1/9) of ovulatory cycles followed by preg- 
nancy. © 
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Fig. L. Follicle-stimulating hormone (FSH), luteinizing hormone (LH), and prolactin (PRL) values 
in the three groups of patients. The patterns of follicle-stimulating hormone are similar in all groups. 
The luteinizing hormone levels are higher in the nonpregnant patients and especially in those with 
hyperstimulation (probably because of the presence of high basal values or endogenous peaks). The 
prolactin pattern is always the same in the three groups of patients. Each point corresponds to a 
number of hormone doses equal to or greater than 16 for ovulation without pregnancy and equal 
to or greater than six for hyperstimulations and pregnancies. 


The prolactin pattern (Fig. 1) did not differ much 
from one group of patients to another. Individual val- 
ues did, however, oscillate, tending to be higher in the 
hyperstimulated patients. 

Fig. 2 shows the plasma estradiol values. During sti stim- 
ulation there were no significant differences between 
the different groups; in fact, the profile seems identical, 
although the hyperstimulated women reached higher 
values on the last day of follicle-stimulating hormone 
administration. These average values were 53] + 215 
pg/ml for the nonpregnant patients, 552 + 259 pg/ml 
for the pregnant women, and 1145 + 835 pg/ml for 
the hyperstimulated patients. The progesterone in- 
crease precedes the end of follicle-stimulating hormone 
treatment and the administration of human chorionic 
gonadotropin in the hyperstimulated and ovulatory cy- 
cles without pregnancy. This early progesterone in- 
crease could be the result of endogenous peaks of lu- 
teinizing hormone, which, as we have seen, are more 
frequent in these two groups. The association between 
early progesterone increase and endogenous luteiniz- 
ing hormone peaks is evident from analysis of the single 
cases. Endogenous luteinizing hormone peaks were ac- 
companied by progesterone increases in 30% of ovu- 


latory cycles without pregnancy (2/5). In cycles result- 
ing in hyperstimulation this figure is 40% (4/10). We 
found only one luteinizing hormone peak not followed 
by an increase in progesterone in the treatment cycles 
followed by pregnancy. We never found a progesterone 
increase without a luteinizing hormone peak. 

Fig. 3 gives the profile of estradiol for the three pa- 
tients to whom we administered first a cycle of stimu- 
lation with human menopausal gonadotropin and later 
a cycle of follicle-stimulating- hormone at the same dos- 
age. The pattern of estradiol increase shows no differ- 
ence between the two types of stimulation. 

Fig. 4 shows.the marked increase in the standard 
deviation for estrone in the nonpregnant patients after 
suspension of the therapy and even earlier in the hy- 
perstimulated patients. The testosterone. and andro- 
stenedione values, shown in Fig. 4, were unchanged by 
the therapy in the different groups of patients. 


Comment 


Patients with polycystic ovarian syndrome present 
oligoamenorrhea and anovulation. The endocrine pro- 
file is marked by persistently high levels of luteinizing 
hormone with normal or low follicle-stimulating hor- 


638 Garcea et al. 


OVULATION WITHOUT 
PREGNANCY 
aava 8- e + p e.e - p r 


PREQGHANCY 


NYPERSTIMULATION 





amoj 


110] 


z 
ro-a 





~pmzoumsampone 








Fig. 2. Estradiol and progesterone levels in the three groups of 
patients. In the final phase of stimulation estradiol and pro- 
gesterone levels tend to be higher in the hyperstimulated pa- 
tients. 


mone and high levels of androgens and estrone. The 
excess amount of luteinizing hormone stimulates ovar- 
ian production of androgens, which are converted into 
estrogens; these increase hypophyseal sensitivity to lu- 
teinizing hormone releasing factor, with consequent lib- 
eration of more luteinizing hormone. The comparative 
deficiency of follicle-stimulating hormone has been at- 
tributed either to an inhibitory effect of the intraovar- 
ian androgens or to the high levels of inhibin produced 
by the numerous follicles present in the ovaries of these 
patients.’”7° 

The induction of ovulation by pharmacologic means 
in these patients uses centrally acting drugs, such as 
clomiphene, which, by interrupting the estrogen feed- 
back, restores a normal luteinizing hormone cycle. The 
use of the common human gonadotropin preparations 
in patients who do not respond to clomiphene treat- 
ment can be associated with a high percentage of hy- 
perstimulation, because of the presence in the prepa- 
rations of large quantities of luteinizing hormone. 
Careful monitoring during this therapy can mitigate 
this problem. a 

It has been shown that the use of purified follicle- 
stimulating hormone from human pituitaries is unable 
to induce follicular maturation in hypogonadotropic 
patients, since adequate levels of luteinizing hormone 
must be present.’ The use of preparations of pu- 
rified follicle-stimulating hormone for patients with 
polycystic ovarian syndrome can, on the other hand, 
give satisfactory results, given the high levels of en- 
dogenous luteinizing hormone present in this type of 
functional condition. 
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Fig. 3. 17ß-Estradiol values in the three patients who first 
received a cycle of human menopausal gonadotropin (HMG) 
and later a cycle of follicle-stimulating hormone (FSH) at the 
same dosage. The pattern of estradiol increase shows no dif- 
ference between the two types of stimulation. 


In 1972 Berger et al.’ reported the efficacy of a 
preparation of purified pituitary follicle-stimulating 
hormone in inducing follicular maturation in patients 
with polycystic ovarian syndrome. In 1977 Raj et al.” 
achieved 77% ovulation in 18 cycles of treatment with 
purified pituitary follicle-stimulating hormone in 10 
patients with polycystic ovarian syndrome, with a 27% 
incidence of moderate hyperstimulation. 

In 1982 Kamrava et al. achieved two pregnancies 
in two patients with polycystic ovarian syndrome who 
were treated with purified pituitary follicle-stimulating 
hormone without the addition of human chorionic go- 
nadotropin. 

Our own data confirm the efficacy in women with 
polycystic ovarian syndrome of treatment with purified 
follicle-stimulating hormone extracted from the urine 
of menopausal women and virtually lacking in lutein- 
izing hormone.. In fact, this efficacy is emphasized by 
the following results: 91% of treatment cycles were ovu- 
latory and nine cycles, equal to 50% of the patients, 
resulted in pregnancy. Because of the low number of 
hyperstimulations (23%), these results seem to be as 
valid as those obtained by us in patients with hypopi- 
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tuitarism after treatment with human menopausal go- 
nadotropin plus human chorionic gonadotropin.*° The 
incidence of abortions was 22%, as in hypogonado- 
tropic patients stimulated with human menopausal go- 
nadotropin.” These results are more optimistic than 
those obtained by Venturoli et al., who did not get 
any pregnancy at term in five patients affected with 
polycystic ovarian syndrome and treated with Pergonal 
and subsequently with follicle-stimulating hormone. 

The estradiol levels on suspension of treatment were 
not reliable parameters for predicting the results of 
stimulation. For example, average estradiol values in 
the nonpregnant and pregnant patients were fairly sim- 
ilar on the suspension of stimulation (531 + 215 and 
. 552 + 259 pg/ml). It is probable that in many women 
of the former group this value is obtained by the si- 
multaneous maturation of several follicles, as our oc- 
casional ultrasound examinations suggested. In the hy- 
perstimulated women, on the other hand, the average 
estradiol values on suspension of follicle-stimulating 
hormone were decidedly greater (1145 + 835 pg/ml), 
but the difference was not statistically significant. In 
some of these cases this would have been avoided by 
interrupting the administration of follicle-stimulating 
hormone earlier or by not administering human cho- 
rionic gonadotropin. In many cases, however, it was the 
spontaneous appearance of endogenous luteinizing 
hormone peaks that caused hyperstimulation. 

Maybe the basal androgenic situation of the ovary, 
and certainly the reactivity of the hypothalamic-pitu- 
itary axis in terms of luteinizing hormone production, 
could be a decisive element for the outcome of therapy. 

When this activation fails to assume any physiologic 
aspect, whether for reasons intrinsic to the ovary or 
because of high basal levels of androstenedione, the 
outcome of stimulation is jeopardized. 

Another decisive factor influencing the outcome of 
stimulation is the occurrence of an endogenous lutein- 
izing hormone peak. The increase in estradiol induced 
by follicle-stimulating hormone often causes a positive 
estrogen feedback for luteinizing hormone in these pa- 
tients. This endogenous peak, especially when induced 
by estrogens from the simultaneous maturation of 
more than one follicle, may occur when the ovary is 
not ready for ovulation and may thus provoke follicular 
luteinization or ineffective ovulation. In other situa- 
tions this endogenous peak, when added to exogenous 
administration of human chorionic gonadotropin, 
could induce hyperstimulation. In our patients, in 
whom the assays of luteinizing hormone were carried 
out later, we often found endogenous peaks of lutein- 
izing hormone, both in hyperstimulated and normo- 
stimulated but nonpregnant patients. This phenome- 
non may be one of the possible causes for the lack of 
pregnancy in the latter group. 

Purified follicle-stimulating hormone was shown in 
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Fig. 4. Estrone, testosterone, and androstenedione patterns in the 
three groups. Estrone is higher in the periovulatory phase in 
the hyperstimulated and ovulatory but nonpregnant women. 
Testosterone and androstenedione are not modified by the 
therapy. 


our experience to be capable of producing normal fol- 
licular maturation followed by a normal pregnancy in 
women affected with polycystic ovarian syndrome. The 
percentage of pregnancies we obtained was high. The 
number and severity of cases of hyperstimulation were 
similar to those obtained with other gonadotropic prep- 
arations. 
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Thyroid function in epileptic mothers and their infants at birth 


Rose Carriero, B.Sc., Eva Andermann, M.D., Ph.D., Moy-Fung Chen, M.D., 
Orvar Eeg-Oloffson, M.D., Robert A. H. Kinch, M.D., George Klein, Ph.D., and 


Beverley E. Pearson Murphy, M.D., Ph.D. 
Montreal, Quebec, Canada 


It has been suggested that patients receiving anticonvulsant therapy have depressed thyroid function. 
Thyroid function was studied in 16 pregnant epileptic women who were receiving various anticonvulsants; 
20 nonepileptic pregnant women served as controls. Maternal and umbilical cord blood was collected 

at delivery and serum thyrotropin, total thyroxine, triiodothyronine, triiodothyronine resin uptake, and free 
thyroxine levels were measured. The free thyroxine index was caiculated from the thyroxine and 
triiodothyronine resin uptake data. There were no significant differences in any of the maternal parameters. 
In cord serum, the thyroxine level was significantly lower (p < 0.001) in the infants of the epileptic 
mothers. The triiodothyronine resin uptake was slightly increased in the epileptic group (p < 0.05) so that 
the free thyroxine index largely compensated for this, The thyrotropin, free thyroxine, and triiodothyronine 
levels did not differ between the two groups. Thus the low thyroxine values in cord blood of infants of - 
epileptic mothers receiving anticonvulsants probably reflect an alteration in protein binding rather than a 
true alteration in thyroid function. (AM J OBSTET GYNECOL 1985;151:641-4.) 


Key words: Thyroid, anticonvulsant, epilepsy, pregnancy 


Antiepileptic drug therapy is usually necessary to 
control seizures in epileptic women in pregnancy. How- 
ever, anticonvulsants cross the placental barrier! and 
may be teratogenic to the fetus. The main concerns 
have been with the severe malformations associated 
with the fetal hydantoin syndrome.” Studies in preg- 
nant mice given high doses of antiepileptic drugs have 
shown that these drugs decrease fetal body weight’ and 
brain weight,’ and it is suspected that the same delay 
in fetal development and fetal growth occurs in man. 

Relatively little information is available concerning 
the effects of antiepileptic drugs on hormones during 
pregnancy. Several studies have shown that antiepilep- 
tic drugs have an effect on thyroid function in non- 
pregnant women.** Phenytoin (diphenylhydantoin) has 
been shown io decrease serum protein-bound iodine, 
and it has been suggested that it displaces thyroxine 
from its binding sites on thyroxine-binding globu- 
lin.?° A recent study with anticonvulsants in pregnancy 
has revealed that these drugs depress serum thyroxine 
levels in infants and mothers and it has been suggested 
that such changes might be responsible for the growth 
retardation of the fetal head characteristic of the off- 
spring exposed to anticonvulsants in utero." 
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The purpose of this study was to determine the ef- 


` fects of anticonvulsants on serum thyroid hormone lev- 


els in pregnant epileptic women and their children at 
birth. 


Patients and methods 


Thyroid function was studied in 16 pregnant epilep- 
tic women attending the Montreal Neurological Insti- 
tute Seizure Clinic. They were receiving a variety of 
anticonvulsant medications (phenytoin, phenobarbital, 
carbamazepine, ethosuximide, valproic acid, and prim- 
idone; either singly or in combination). Twenty non- 
epileptic pregnant women served as the controls. Um- 
bilical cord blood from 14 of the epileptic patients and 
from 17 control patients was also collected. All samples 
were drawn into heparinized tubes at the time of de- 
livery. Blood samples were centrifuged at 4° C and the 
serum was separated and stored at —20° C until as- 
sayed. Thyroxine, triiodothyronine, triiodothyronine 
resin uptake (a measure of binding to thyroxine-bind- 
ing globulin), and thyroid-stimulating hormone were 
measured by the automated radioassay instrument 
ARIA II (Becton-Dickinson, Salt Lake City, Utah), and 
free thyroxine was measured with the Gammacoat free 
thyroxine radioimmunoassay kit (Clinical Assays, Cam- 
bridge, Massachusetts). The free thyroid index was cal- 
culated from the total thyroxine and triiodothyro- 
nine resin uptake data: 





Thyroxine x tmiodothyronine resin uptake of patient 
triiodothyronine resin uptake of mean 
for nonpregnant control subjects (30%) 
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Table I. Thyroid hormone levels in maternal blood 






Epileptic patients 
receiving 
phenytoin ` 








Hormone Control 


p Value 






Thyrotropin (0-9 .U/ml*) 


Mean 1.34 
SD + 1.08 
SE +0.24 
n 20 
Total thyroxine (4-11 wg/dl)- 
© Mean 11.30 
SD +2.78 
SE +0.62 
Free thyroxine (0.7-1.8 ng/dl) 
Mean © 0.57 
SD : : +0.26 
SE +0.06 
Triiodothyronine (65-200 ng/dl) 
Mean 188.3 
SD + 38.6 
SE +8.6 
Triiodothyronine resin uptake (25-35%) 
Mean | 18.1 
SD £3.6 
SE +0.82 
Free thyroxine index (4.9-9.8) 
Mean 6.50 
SD : +0.87 
SE +0.19 


NS = Not significant. 


1.25 1.33 


+0.83 NS +0.75 NS 
+0.26 +0.19 
10 l 16 
9.28 0.1<p>0.05 9.80 
+2.74 i +2.51 NS 
+0.87 +0.63 
0.56 0.57 
+0.18 NS +0.17 NS 
+0.06 - +0.04 
145.6 , 162.6 
+57.5 p<0.05 +54.5 NS 
+18.2 +13.6 
19.04 18.3 
+5.5 NS £3.7 NS 
+1.4 +0.93 
568 l 5.88 
+1.36 NS +1.31 NS 
+0.43 +0.33 





*Number in parentheses is normal range for nonpregnant adults. 


Group means for epileptic and control subject were 
compared with Student’s ¢ test. 


Results 


The determinations for thyroid hormone levels in 
the maternal sera are summarized in Table I. Com- 
pared to normal nonpregnant subjects, both epileptic 
and control groups exhibited high thyroxine and low 
triiodothyronine resin uptake (indicating increased thy- 
roxine-binding globulin binding) with normal free 
thyroxine index, data in accord with many previous 
studies. The triiodothyronine levels were also high, pre- 
sumably because of increased thyroxine-binding glob- 
ulin binding, while thyrotropin levels were normal and 
free thyroxine levels were low. 

Although the maternal mean levels of total thyrox- 
ine, triiodothyronine, and free thyroxine index in epi- 
leptic patients were lower than those of the control 


subjects, the differences just failed to reach significance . 


(0.05 < p < 0.1). 

In the cord sera (Table II) of epileptic and control 
patients compared to those of nonpregnant adults, thy- 
rotropin levels were elevated above the normal range, 
while triiodothyronine levels were at the lower limit. 
The thyroxine levels in the control group were bor- 
derline high, with correspondingly low -triiodothyro- 
nine resin uptake levels and normal free thyroxine in- 


dex levels. The thyroxine levels in the epileptic group 
were in the midnormal range, with normal binding, 
and normal free thyroxine index and free thyroxine 
values. 

When the cord sera of epileptic mothers were com- 
pared with those from control subjects, thyroxine levels 
from the epileptic group were significantly reduced 
(p < 0.001), binding was not elevated as in the control 
group (p < 0.05), and the free thyroxine index levels 
were lower (p < 0.01) although still in the normal mid- 
range for nonpregnant adults. There were no differ- 
ences in levels of thyrotropin, triiodothyronine, and 
free thyroxine. 

When epileptic patients receiving phenytoin were 
analyzed separately, the values were little altered. The 
triiodothyronine levels in the phenytoin-treated group 
were lower than those of the maternal control group 
(p < 0.05) but still within the normal nonpregnant mid- 
range. 


Comment 


The mechanisms of action of anticonvulsants on thy- 
roid function are not entirely understood. In vitro, phe- 
nytoin competes weakly for thyroxine-binding sites on | 
thyroxine-binding globulin.” In vivo studies suggest 
that phenytoin alters the clearance and metabolism of 
thyroxine and possibly also of triiodothyronine.’ In 
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Table II. Thyroid hormone levels in cord blood 














Control 


Thyrotropin (wU/ml) 


Mean 7.95 
SD +4,2 
SE +1.0 
n 17 
Total thyroxine (g/dl) 
Mean 10.0 
SD £107 
SE ` +0.42 
Free thyroxine (ng/dl) : 
Mean 1.30 
SD +0.18 
SE | f +0.04 
Triiodothyronine (ng/dl) 
Mean 70.3 
SD +20.1 
SE +4.9 
Triiodothyronine resin uptake (%) 
Mean 20.9 
SD £1.7 
SE +0.4 
Free thyroxine index 
Mean 6.9 
SD +0.85 
SE . £0.21 


NS = Not significant. 


non-pregnant epileptic adult subjects studied by Mol- 
holm-Hansen et al.,> serum thyroxine, triiodothyro- 
nine, free thyroxine index, and free thyroxine were 
reduced while thyrotropin and thyrotropin response to 
thyrotropin-releasing factor increased. Rootwelt et al.’ 
and Yeo et al. found that thyroxine, free thyroxine, 
free thyroxine index, triiodothyronine, free triiodothy- 
ronine, free triiodothyronine index, and reverse tri- 
iodothyronine were reduced while triiodothyronine 
resin uptake and thyrotropin were. not affected. 


In epileptic children, Fichsel and Knopfle® found that — 


long-term therapy with valproate, phenytoin, primi- 
done, carbamazepine, or combinations of these caused 
decreased thyroxine, free thyroxine, and triiodothy- 
ronine levels as in adults. However, thyrotropin tended 
to be decreased rather than increased in the short term, 
and thyrotropin response to thyrotropin-releasing fac- 
tor was normal. 

In pregnancy, thyroxine-binding globulin levels rise 
so that thyroxine and triiodothyronine are elevated and 
triiodothyronine resin uptake is decreased. Even when 
corrected for triiodothyronine resin uptake, the free 
thyroxine index is lower in the third trimester and the 
free thyroxine level is also lower than in nonpregnant 
subjects,” while thyrotropin is not altered. Cord serum 
levels at delivery are characterized by high thyroxine, 
low triiodothyronine resin uptake (high thyroxine- 


binding globulin), and increased free thyroxine levels." 


Epileptic patients 


All 
receiving epileptic 
phenytoin patients 


+12.9 NS 


Thyroid function in epileptic mothers 643 














8.03 7.34 
£5.7 NS +46 | NS 
+19 +12 

9 14 
7.49 p < 0.001 7.88 
1.1 +1.5 
0.33 +0.39 


p < 0.001 


1.20 1.15 

0.27 NS +0.27 NS 
0.09 +0.07 

60.3 f 60.6 

+12.6 NS 
£43 +3.4 


23.8 23.4 
+ 5.6 0.1 < p> 0.05 +5.0 
+1.9 £1.3 


p < 0.05 


5.8 6.0 
£14 _p<0.01 +0.75 
+0.45 +0.20 


p<0.01 


The only studies of the effects of anticonvulsants on 
thyroid function in pregnancy are those of Kaneko et 
al.;" who found lower thyroxine levels in maternal and 
cord sera of the epileptic group compared with the 
control group, and that of Luoma et al.,”? who found 
that treating epileptic women late in pregnancy with 
phenobarbital lowered thyroxine and free thyroxiné 
index. However, Kaneko et al. did not include any bind- 
ing studies. Our results are in general agreement with 
those of Kaneko et al. for third-trimester maternal se- 
rum and for cord serum. However, the decrease in 
thyroxine in the maternal sera of our patients failed to 
reach significance while that in Kaneko’s group was 
significant only at p < 0.05 in their comparable group 
at term, the second-trimester difference being greater. 
When corrected for differences in binding, the free 
thyroxine index values in both our control and epileptic 
subjects fell to the midnormal range for nonpregnant 
subjects. Consideration of subjects receiving phenytoin 
as a separate group did not alter the results except for 
triiodothyronine, and this was orily marginally signifi- 
cant (p < 0.05). 

The difference between the control and epileptic 
cord serum thyroxine value (7.9 g/dl in epileptic 
group, versus 10.0 g/dl in control group) was more 
marked in our study (p < 0.001) and was partly cor- 
rected by taking into consideration the decreased 
binding to thyroxine-binding globulin of the epileptic 
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group relative to the control group so that the free 
thyroxine index remained slightly lower (p < 0.001) 
but was. well within the euthyroid range (6.0 + 0.45 in 
the epileptic group versus 6.9 + 0.21 in‘ the control 
group). No individual value fell below the lower limit 
of the normal range (4.9) in either group. There was 
no significant difference between the free thyroxine 
valués of the two groups. 

- Values for free thyroxine did not differ between con- 
trol and epileptic groups but were slightly lower than 
those found by others using clotted blood owing to the 
effect of heparin??? 

Although anticonvulsants clearly lower thyroxine lev- 
els in cord serum, the thyrotropin is unaltered and the 
effect appears to.be largely (free thyroxine index) or 
entirely (free thyroxine) explained by altered protein 
binding so that the infants of epileptic mothers do not 
have hypothyroid indices at the time of birth. Fur- 
. thermore, sincè infants discovered to be hypothyroid 
by screening procedures at birth appear to suffer no 
sequelae of myxedema if treated within 5 months after 
birth,'® it seems unlikely that decreased fetal thyroid 
function plays any role in the development of the fetal 
hydantoin syndrome. 


REFERENCES 


1. Ogawa Y, Nomura Y, Suzuki K, Sato T. Insidious effects 
of anti-convulsants in the perinatal period. In Janz D, 


Richens A, Helge H, et al., eds. Epilepsy, pregnancy, and 


the child. New York: Raven Press, 1982. 

2. Hanson JW, Myrianthopoulos NC, Sedgwick Harvey MA, 
Smith DW. Risks to the offspring of women treated with 
hydantoin anticonvulsants with emphasis on the fetal hy- 
dantoin syndrome. J Pediatr 1976;89:662-3. . 

3. Fritz H, Muller D, Hess R. Comparative study of the ter- 
atogenicity of phenobarbitone, diphenylhydantoin, and 
carbamazepine in mice. Toxicology 1976;6:323-30. 


Bound volumes available to subscribers 


10. 


I 


12. 
13. 


14. 


15. 


16. 


March 1, 1985 
Am J Obstet Gynecol 


Yanai J, Rosselli-Austin L, Tabakoff B, Neuronal deficits 
in mice following prenatal exposure to phenobarbital. Exp 
Neurol 1979;64:237-44. 


. Molholm-Hansen J, Shovsted L, Birk-Lauridsen U, Kir- 


kegard C, Sierbach-Neilsen K. The effect of diphenyl- 
hydantoin on thyroid function. J Clin Endocrinol Metab 
1974;39:785-9.- 


. Fichsel H, Knopfle G. Effects of anti-convulsant drugs on 


thyroid hormones in epileptic children. 
1978;19:323-36. 


Epilepsia 


. Rootwelt T, Ganes T, Johannessen SI. Effects of carba- 


mazepine, phenytoin and phenobarbitone on serum levels 
ot thyrotropin in humans. Scand J Lab Invest 
1978;38:73 1-6. 


. Yeo PPB, Bates D, Howe JG, Ratcliffe WA, Scardt CW, 


Heath A, Evered DC. Anticonvulsants and thyroid func- 
tion. Br Med J 1978;1:1581-3. 


. Oppenheimer JH, Tavernetti RR. Studies on the thyrox- 


ine-diphenylhydantoin interaction: effect of 5,5’-diphe- 


` nylhydantoin on the displacement of L-thyroxine from 


thyroxine- binding globulin. Endocrinology 1962;71:496- 
604. 

Murphy BEP, Pattee CJ. Determination of thyroxine uti- 
lizing the property of protein-binding. J Endocrinol 
1964;71:187.. 

Kaneko S, Otani K, Fukushima Y, et al.: Effects of anti- 
epileptic drugs on hGH, TSH and thyroid hormone con- 
centrations during pregnancy. Int J Biol Res Pregnancy 
1982;3(4):148-51. 

Clinical assays: perspectives 6, vol 12, no. 3. 1982. 
Luoma PV, Heikkinen JE, Yl Ostalo PR. Changes in thy- 
roid function tests during phenobarbital treatment in late 
pregnancy. Int J Gynaecol Obstet 1980;17:462-4. 

Fisher DA, Klein AH. Ontogenesis of thyroid function. 
In: Tulchinsky D, Ryan KJ, eds. Maternal-fetal endocri- 
nology. Philadelphia: WB Saunders, 1980:281. 

Clinical assays: technical bulletin for Gammacoat FT4/T4 
racioimmunoassay kit. Massachusetts: ‘Travenol Labora- 
tories Inc., August, 1983. 

Letarte J, La Franchi S. Clinical features of congenital 
hypothyroidism. In: Dusseault JH, Walker P, eds. Con- 
genital hypothyroidism. New York: Marcel Dekker (in 
press). — 


- Bound volumes of the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY are avail- 
able to subscribers (only) for the 1985 issues frorn the Publisher, at a cost of $74.50 ($95. 05 
international) for Vol. 151 (January-April), Vol. 152 (May-August), and Vol. 153 (Septem- 
ber-December). Shipping charges are included. Each bound volume contains a subject and 
author index and all advertising is removed. Copies are shipped within 30 days after 


publication of the last issue in the volume. The binding is durable buckram with the 
JOURNAL name, volume number, and year stamped in gold on the spine. Payment must 

. accompany all orders. Contact The C. V. Mosby Company, Circulation Department, 11830 
Westline Industrial Drive, St. Louis, Missouri 63146, USA; phone (800) 325-4177, ext. 351. 
Subscriptions must be in force to qualify. Bound volumes are not available in place 

of a regular JOURNAL subscription. 
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elective spinal 
analgesia: 


The discovery of opiate receptors 
in the dorsal horn of the spinal cord 
has created exciting new options 
in pain management. 
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Prolonged postoperative analges 
with a single epidural injection... 
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@ Virtually no sedation or loss of motor function 


DURAMORPH® PF administered epidurally 
relieves pain with little effect on sensory, motor 
or sympathetic function. Patients are alert, 
cooperative and able to move about without 
discomfort. 


@ No potentially neurotoxic additives 


Unlike other morphine preparations, 
DURAMORPH® PF contains no bisulfites, phenols, 
chelating agents, paraben preservatives, 

or benzyl alcohol that may cause neurotoxicity 
when administered epidurally. 


@ Low incidence of respiratory depression 
Delayed respiratory depression has been 
reported. Patients should be monitored closely 
for 24 hours postoperatively after each dose. If 
respiratory depression should occur, it can be 
reversed readily with naloxone, without affecting 
the quality of analgesia. 


*Cohen SE, Woods WA: Anesthesiology 58:500, 1983 
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DESCRIPTION 

Preservative-free DURAMORPH® PF (Morphine Sulfate Injection, 
USP) is a sterile, pyrogen-free, isobaric solution free of antioxi- 
dants, preservatives or other potentially neurotoxic additives, and 
is intended for intravenous, epidural or intrathecal administration 
as a narcotic analgesic. Each milliliter contains morphine sulfate 
0.5 mg or 1 mg rning: May Be Habit Forming) and sodium 
chloride 9 mg in Water for Injection. pH range is 2.5-6.0. Ampuls 
are sealed under nitrogen. Each Dosette® ampul is intended 
for SINGLE USE ONLY. Discard any unused portion. DO NOT 
AUTOCLAVE. 


INDICATIONS AND USAGE 

Preservative-free DURAMORPH® PF is a systemic narcotic anal- 
gesic for administration by the intravenous, epidural or intrathecal 
routes. It is used for the management of pain not responsive to 
non-narcotic analgesics. Morphine sulfate, administered epidurally 
or intrathecally, provides pain relief for extended periods without 
attendant loss of motor, sensory or sympathetic function 


CONTRAINDICATIONS 

DURAMORPH® PF is contraindicated in those medical conditions 
which would preclude the administration of opioids by the intra- 
venous route—allergy to morphine or other opiates, acute bron- 
chial asthma, upper airway obstruction 

Administration of morphine by the epidural or intrathecal route is 
contraindicated in the presence of infection at the injection site, 
anticoagulant therapy, bleeding diathesis, parenterally admin- 
istered corticosteroids within a two week period or other concomi- 
tant drug therapy or medical condition which would contraindicate 
the technique of epidural or intrathecal analgesia. 


WARNINGS 

DURAMORPH® PF administration should be limited to use by those 
familiar with the management of respiratory depression, and in the 
case of epidural or intrathecal administration, familiar with the 
techniques and patient management problems associated with 
epidural or intrathecal drug administration. Because epidural 
administration has been associated with lessened potential for 
immediate or late adverse effects than intrathecal administration, 
the epidural route should be used whenever possible. Rapid intra- 
venous administration may result in chest wall rigidity. 
FACILITIES WHERE DURAMORPH® PF IS ADMINISTERED MUST 
BE EQUIPPED WITH RESUSCITATIVE EQUIPMENT, OXYGEN, 
NALOXONE INJECTION, AND OTHER RESUSCITATIVE DRUGS 
WHEN THE EPIDURAL OR INTRATHECAL ROUTE OF ADMIN- 
ISTRATION IS EMPLOYED, PATIENTS MUST BE OBSERVED IN A 
i a AND STAFFED ENVIRONMENT FOR AT LEAST 24 


SEVERE RESPIRATORY DEPRESSION UP TO 24 HOURS FOLLOW- 
Hn URAL OR INTRATHECAL ADMINISTRATION HAS BEEN 


Morphine sulfate may be habit forming. (See Drug Abuse and 
Dependence section y 


PRECAUTIONS 


GENERAL 

Preservative-free DURAMORPH® PF (Morphine Sulfate Injection, 
USP) should be administered with extreme caution in aged 
or debilitated patients, in the presence of increased intra- 
cranial/intraocular pressure and in patients with head injury. Pupill- 
ary changes (miosis) may obscure the course of intracranial 
pathology. Care is urged in patients who have a decreased respira- 
tory reserve (e.g., emphysema, severe obesity, kyphoscoliosis) . 


Seizures may result from high doses. Patients with known seizure 
disorders should be carefully observed for evidence of morphine- 
induced seizure activity. 


Itis recommended that administration of DURAMORPH® PF by the 
epidural or intrathecal routes be limited to the lumbar area. Intra- 
thecal use has been associated with a higher incidence of respira- 
tory depression than epidural use. 


Smooth muscle hypertonicity may result in biliary colic, difficulty in 
urination and possible urinary retention requiring catheterization 
Consideration should be given to risks inherent in urethral 
catheterization, e.g., sepsis, when epidural or intrathecal admin- 
istration is considered, especially in the perioperative period 
Elimination half-life may be prolonged in patients with reduced 
metabolic rates and with hepatic or renal dysfunction. Hence, care 
should be exercised in administering morphine in these conditions, 
particularly with repeated dosing. 

Patients with reduced circulating blood volume, impaired myocar- 
dial function or on sympatholytic drugs should be observed care- 
fully for orthostatic hypotension, particularly in transport. 


Patients with chronic obstructive pulmonary disease and patients 
with acute asthmatic attack may develop acute respiratory failure 


with administration of morphine. Use in these patients should be 
reserved for those whose conditions require endotracheal intuba- 
tion and respiratory support or control of ventilation. 


DRUG INTERACTIONS 

Depressant effects of morphine are potentiated by either concomi- 
tant administration or in the presence of other CNS depressants 
such as alcohol, sedatives, antihistaminics or psychotropic drugs 
(e.g., MAO inhibitors, phenothiazines, butyrophenones and tri- 
cyclic antidepressants). Premedication or intra-anesthetic use of 
neuroleptics with morphine may increase the risk of respiratory 
depression. 


CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY 
Studies of morphine sulfate in animals to evaluate the carcinogenic 
and mutagenic potential or the effect on fertility have not been 
conducte 


PREGNANCY 

Teratogenic effects—Pregnancy Category C. Animal reproduction 
studies have not been conducted with morphine sulfate. It is also 
not known whether morphine sulfate can cause fetal harm when 
administered to a pregnant woman or can affect reproduction 
Capacity. Morphine sulfate should be given to a pregnant woman 
only if clearly needed. 


Nonteratogenic effects. Infants born from mothers who have been 
taking morphine chronically may exhibit withdrawal symptoms. 


LABOR AND DELIVERY 

Intravenous morphine readily passes into the fetal circulation and 
may result in respiratory depression in the neonate. Naloxone and 
resuscitative equipment should be available for reversal of narcotic- 
induced respiratory depression in the neonate. In addition, intra- 
venous morphine may reduce the strength, duration and frequency 
of uterine contraction resulting in prolonged labor. 


Epidurally and intrathecally administered morphine readily passes 
into the fetal circulation and may result in respiratory depression of 
the neonate. Controlled clinical studies have shown that epidural 
administration has little or no effect on the relief of labor pain. 


However, studies have suggested that in most cases 0.2 to 1 mg of 
morphine intrathecally provides adequate pain relief with little effect 
on the duration of first stage labor. The second stage labor, though, 
may be prolonged if the parturient is not encouraged to bear down 
A continuous intravenous infusion of naloxone, 0.6 mg/hr, for 24 
hours after intrathecal injection may be employed to reduce the 
incidence of potential side effects. 

NURSING MOTHERS 

Morphine is excreted in maternal milk. Effect on the nursing infant 
is not known 


PEDIATRIC USE 
Safety and effectiveness in children have not been established 


ADVERSE REACTIONS 
The most serious side effect is respiratory depression. Because of 
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delay in maximum CNS effect with intravenously administered 
(30 min), rapid administration may result in overdosing. B 
administration by the epidural or intrathecal route may resu 
early respiratory depression due to direct venous redistributic 
morphine to the respiratory centers in the brain. Late (up ti 
hours) onset of acute respiratory depression has been repo 
with administration by the epidural or intrathecal route an 
believed to be the result of rostral spread. Reports of respira 
depression following intrathecal administration have been n 
frequent, but the dosage used in most of these cases has t 
considerably higher than that recommended. This depression | 
be severe and could require intervention (See Warnings and 0 
dosage sections), Even without clinical evidence of ventila 
inadequacy, a diminished CO, ventilation response may be n 
for up to 22 hours following epidural or intrathecal administrat 


While low doses of intravenously administered morphine have | 
effect on cardiovascular stability, high doses are excitatory, res 
ing from sympathetic hyperactivity and increase in circula 
catecholamines. Excitation of the central nervous system resul 
in convulsions may accompany high doses of morphine gi 
intravenously. Dysphoric reactions may occur and toxic psycho 
have been reported 

Epidural or intrathecal administration is accompanied by a h 
incidence of pruritus which is dose related but not confined to 
of administration. Nausea and vomiting are frequently seer 
patients following morphine administration. Urinary retent 
which may persist for 10-20 hours following single epidura 
intrathecal administration has been reported in approximately 9 
of males. Incidence is somewhat lower in females. Patients r 
require catheterization (see Precautions). Pruritus, naus 
vomiting and urinary retention frequently can be alleviated by 
intravenous administration of low doses of naloxone (0.2 mg) 


Tolerance and dependence to chronically administered morphi 
by whatever route, is known to occur (see Drug Abuse and Dep 
dence section). 


Miscellaneous side effects include constipation, headache, anxii 
depression of cough reflex, interference with thermal regulat 
and oliguria. Evidence of histamine release such as uticaria, whe 
and/or local tissue irritation may occur. 


In general, side effects are amenable to reversal by narcotic ant 
onists. NALOXONE INJECTION AND RESUSCITATIVE EQUIPME 
SHOULD BE IMMEDIATELY AVAILABLE FOR ADMINISTRATION 
CASE OF LIFE-THREATENING OR INTOLERABLE SIDE EFFEC’ 


DRUG ABUSE AND DEPENDENCE 
Controlled Substance: Morphine sulfate is a Schedule II substar 
under the Drug Enforcement Administration classification 


Abuse: Morphine has recognized abuse potential 


Dependence: Cerebral and spinal receptors may develop tol 
ance/dependence independently, as a function of local dosa; 
Care must be taken to avert withdrawal in those patients who hi 
been maintained on parenteral/oral narcotics when epidural 
intrathecal administration is considered. Withdrawal may oci 
following chronic piri or intrathecal administration, as well 
the development of tolerance to morphine by these routes. (£ 
Nonteratogenic effects under Pregnancy.) 


Overdosage is characterized by respiratory depression with 

without concomitant CNS depression. Since respiratory arrest m 
result either through direct depression of the respiratory center 
as the result of hypoxia, primary attention should be given to t 
establishment of adequate respiratory exchange through provisi 
of a patent airway and institution of assisted or controlled venti 
tion. The narcotic antagonist, naloxone, is a specific antido 
Naloxone (usually 0.4 mg) should be administered intravenous 
simultaneously with respiratory resuscitation, As the duration 
effect of naloxone is considerably shorter than that of epidural 
intrathecal morphine, repeated administration may be necessa 
Patients should be closely observed for evidence of renarcotizatio 
Note: Respiratory depression may be delayed in onset up to , 
hours following epidural or intrathecal administration. In pain’ 
conditions, reversal of narcotic effect may result in acute onset 
pain and release of catecholamines. Careful administration 
naloxone may permit reversal of side effects without affecti) 
analgesia. Parenteral administration of narcotics in patients rece 
ing epidural or intrathecal morphine may result in overdosage. 


HOW SUPPLIED 
Amber Dosette® ampuls for intravenous, epidural and intrathec 
administration. 


5 mg/10 mL (0.5 mg/mL) packaged in 10s (NDC 0641-1113-3 
10 mg/10 mL (1 mg/1 mL) packaged in 10s (NDC 0641-1115-3 
Revised September 19 
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A Near-Spotless Record. _ 









Other OCs claim it. We show it.” 


In clinical trals, Lo/Ovral was 
practically perfect in holding 
spotting and breakthrough © eeding 
fo a minimum. 

























SPOTTING BREAKTHROUGH BLEEDING: |=: . 
10.6% 8.8% 
Cycle 3 6.3% | 3.3% : 
Total Cycles? 4.2% 2.9% 4 








Lo/Ovral® offers less breakthrough bleeding and 
spotting, aiong with high contracepti ve effi eae} 
at a low dose—just 30 meg ethiny! estradio 
and 0.3 mg norgestrel. 

LOW DOSE 


LOJOVRAL 


each tablet & contains 0.3 mg norgestre! with 0.03 mg ethinyt estradiol, Wyeth. 
l PEE Managing Contraceptive Pill Patients. 3d ed., Durant, Gkichoma, Creofive Informatics, 
3. 


*Rates ore detived from separate studies from different investigators in severi population groups a and 
cannot be compared precisely 
_ as n as minor asa reactions have been reported ioflawing the use of al ora! 
contraceptive! 
{Dafa on file tor 22,489 total cycles, Wyeth Laboratories. See important infarmation on following page: 





IN BRIEF: 
indications and Usage —.0/OVRAL® is indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives (OC's) as a method of contraception 
Contraindications OC's should not be used in women with any of the following conditions 
. Thrombophiebits or thromboembolic disorders 
. A past history of deep-vein thrombophlebitis or thramboembolc disorders, 
Cerebrai-vascular or Coronary-artery disease 
. Known of suspected carcinoma of the breast 
. Known or suspected estrogen-dependent 
. Undiagnosed abnormal genital bleeding 
. Known or suspected pregnancy (see Warning No. 5), 
. Benign or malignant liver tumor which developed during use of OC's or other estragen-containing 
products. 
Warnings 
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Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive 
use. This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quite 
“| marked in women over 35 years of age. Women who use oral contraceptives should be strongly advised 
not to smoke. 

The use of oral contraceptives is associat 
“| thromboermbo! stroke, myoci 
Practitioners prescribing oral contraceptives st 
these risks 







ed with increased nisk of several senous Conditions, including 
hepatic adenoma, galibladder ase, hypertension 
‘ould be famitar with the following information relating to 


















iL Thromboembone Disorders and Other Vascular Problems An increased risk of thramboembolic and 
thrombotic disease associated with use of OC's rs well established. Three principal studies in Great Britain 
and 3 in the U.S. have demonstrated increased risk of fatal and nonfatal venous thromboembatisa and 
Stroke, both hemorrhagic and thrombotic. These studies estimate that users of OC's are 4 to 11 ames more 
fikely than nonusers to develop these diseases withoul evident cause 
CEREBROVASCULAR DISORDERS a collaborative Amencan study of cerebrovascular disorders in 
women with and without predisposing Causes, it was estimated thal the risk of hemorrhagic stroke was 2.0 
“times greater in users than nonusers and the nsk of thrambotic stroke was 4 to 9 5 times greater in users 
, than in nonusers. 
MYOCARDIAL INFARCTION (Mi) -An increased risk of MI associated with use of OC's has been reported, 
confirming a previously suspected association, These studies, conducted in the UK, found, as expected, 
that the greater the number of underlying risk factors for Coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eciamptic toxemia) the higher the risk 
of developing Mi, regardless of whether the patent was an OC user or not, OC's, however, were found to be 
a Clear additional nsk factor. In terms af relative ngk, it has been estimated that OC users who do not smoke 
{smoking is considered a major predisposing condition to M1) are about twice as ikely to have a fatal MI as 
nonusers who do nat smoke. OC users who are also smokers Rave about a 5-fuld increased risk of fatal MI 
compared to users wha da not smoke, bul about a JO- to 12-fold increased nsk compared to nonusers who 
do not smoke, Furthermore, amount of smoking is also ari important factor In determining importance of 
these relative risks, however, baseine rates for various age groups must be given senous consideration 
Importance of other predisposing conditons mentioned above in determining teiative and absolute sks 
has not as yet been quantified, quite likely the same synergistic action exists, bul perhaps to a lesser extent 
RISK OF DOSE.--in an analysis of data derived from several national adverse-reaction reporting systems, 
‘British investigators concluded that nsk of thromboembolism, including coronary thrombosis. 1s directly 
related to dose of estrogen in OC's. Preparations containing 100 meg or more of estrogen were associated 
with higher risk of thromboembolism than those containing 50-80 mcg. Their analysis dit suggest, however, 
that quantity of estrogen may not be the sole factor involved, This finding has been confirmed in the U.S 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES-A large prospective study cerned 
“gut in the UK estimated the mortality rate per 100,000 women per year from diseases of the circulatory 
isystem for users and nonusers of OC's according to age, smoking habits, and duration of use. Overall 
sexcess death rate annually from cuculatory diseases for OC users was estimated te be 20 per 100,000 
‘(ages 15-34~-5/100,000, ages 35-44—33/100,000; ages 45-49- 140/100,000), ask being concentrated 
in older women, in those with long duration of use, and in cigarette smokers. H was not possible, however, 
to examine interrelationstips of age, smoking, and duration of use. nor to compare effects of continuous 
“vs. intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in 
susers for 5 or more years, all these deaths occurred in women 35 or older. Until larger numbers of women 
under 35 with continuous use for 5 or more years are available, it is not possible to assess magnitude of 
relative risk for this younger group. Available data from a variety of sources have been analyzed to estimate 
risk of death associated with various methods of contraception, Estimates of nsk of death for each method 
include combined tisk of contraceptive method te g., thromboembolic and thrombotic disease in the case 
of OC's) plus risk attributable to pregnancy or abortion in event of method fasiure. This jatter nisk varies with 
effectiveness of method. The study canciuded that mortality associated with ail methods of birth control is 
slow and below that associated with childbirth, with the exception of OC's in women over 40 who smoke, 
“Lowest mortality s associated with condom or diaphragm backed up by early abortion. Risk of thromboem- 
‘bolic and thrombotic disease associated with OC's increases with age after about 30 and, for Mi, 1 further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of pre-eclamptc toxemia, 
and especiaily cigarette smoking, Physician and patient should be alert to earliest manifestations of throm- 
boembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insuf- 
ficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis}, Should any of these occur or 
be suspected, the drug should be discontinued immediately. A 4- ta 6-fold increased risk of postsurgery 
thromboembolic complications has been reported in OC users 
If feasible, OC's should be discontinued at least 4 weeks before surgery af a type associated with increased 
risk of thromboembolism or prolonged immobilization. 
PERSISTENCE OF RISK OF VASCULAR DISORDERS -Findings from one study in Britain involving cere- 
-brovascular disease and another in the U.S. concerning MI suggest an increased nisk of these conditions 
in users of OC's persists after discontinuation of the OC's. In the Botish study, risk of cerebrovascular 
disease remained elevated in former OC users for at least 6 years after discontinuation. In the US. study. 
increased risk of MI persisted for at least 9 years in women 40 to 49 years oid who had used OC's for 5- 
Of more years, Findings in both studies require confirmation since they are inconsistent with other pub- 
lished information 
2. Ocular Lesions—-There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
thrombosis associated with use of OC's. Discontinue OC's if there is unexplained, sudden or gradual, partial 
or complete loss of vision; onset of proptosis or diplopia, papilledema, or retinal-vascular lesions, and 
institute appropriate diagnostic and therapeutic measures. 
3. Carcinoma—Long-term continuous administration of either n 
animal species increases frequency of carcinoma of the breast, cervix. 
progestogens, none currently contained in OC's, have been noted 
nodules, benign and malignant, m dogs. in humans, 3 case-control studies have reported an increased 
tisk of endometnal carcinoma associated with prolonged use of exogenous estrogen in postmenopausal 
women. One pubiication reported on the first 21 cases submitted by physicians to a registry of cases of 
‘adenocarcinoma of the endometnum in women under 40 an OC's, Of cases found in women without 
Predisposing risk factors (e.g, irregular bleeding at the time OC's were first given, polycystic ovaries), nearly 
all occurred in women who had used a sequential OC. These are no longer marketed. No evidence has 
been reported suggesting increased risk of endometrial cancer in users of conventior ombingtae of 
progestogen-only OC's. Several studies have found no increase in breast cancer ir wamen taking OC's or 
estrogens. One study, however, while also noting no overall increased ask of breast cancer in women on 
OC's, found an excess risk in subgroups of OC users with documented berign breast disease. Reduced 
occurrence of benign breast tumors in users of OC's has been weil documented. n summary, there is at 
present no confirmed evidence fram human studies of increased risk of cancer associated with OC's. Ciose 
clinical surveillance of ail women on OC's is, nevertheless, essential, In al! cases of undiagnosed per 
Of recurrent abnormal vaginal bleeding, apprapnate diagnostic measures should be taken to 
‘malignancy. Women with a strong family history of breast cancer or with breast nodules, fibrocystic disease 
or. abnormal mammograms should be monitored with particular care if they elect to use OC's 
4. Hepatic Tumors-—Benign hepatic adenomas have been found to be associated with use af OC's. One 
Study showed that OC's with high hormonal potency were associated with higher risk than lower potency 
OC's: Although benign, hepatic adenomas may rupture and may cause death through intra-abdominal 
hemorrhage. This has been reported in short-term as well as long-term users. Two studies relate risk with 
duration of use of OC's, the msk being much greater after 4 ar more years’ use. While hepatic adenoma is 
rare, it should be considered in women presenting abdominal pain and tenderness, abdominal mass or 
shock. A few cases of hepatocellular carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known, 
5. Use in or immediately Preceding Pregnancy, Birth Defects in Offspring, and Malignancy in Female 
Offspring--Use of female sex hormones —both estrogenic and progestational agents-—during early preg- 
nancy may senously damage the offspring. it has been shown that females exposed in utero to diethyistil- 
bestrol, a nonsteroidal estrogen, have increased risk of developing in later life a form of vaginal ar cervical 
cancer ordinarily extremely rare. This risk has been estimated to be of the order of 1 in 1,000 exposures or 
Jess. Although there is no evidence now that OC's further enhance risk of develnping this type of malignancy, 
such patients shouid be monitored with particular care if they elect to use OC's. Furthermore, 30 to 90% 
of such exposed women have been found to have epithelial changes of the vagina and cervix. AX 
these changes are histologically benign, iis not known whether this condition is a precursor of vagi 
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malignancy. Male children so exposed may develop abnormalities of the urogenital tract, Although simular 
data are not available with use of other estrogens, it cannot be presumed they would not induce similar 
changes. An increased risk of congenital anomalies, including heart defects and limb defects, has been 
reported with use of sex hormones, inciuding OC's, in pregnancy. One case contro! study estimated a 4.7- 
folg increase in nsk of bmb-reduction defects in infants exposed in utero to sex hormones (OC's, hormonal 
withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some exposures involved 
only a few days. Data suggest that risk of fimb-reduction defects in exposed fetuses is somewhat less than 
Lin 1.000 live births. Ir the past, female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerabie evidence that estrogens are ineffective for these 
indications, and there is no evidence from well-controlled studies that progestagens are effective. There is 
some evidence that triploidy and possibly other types of polyploidy are increased among abortuses from 
women who become pregnant soon after ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in spontaneous abortion of pregnancies con- 
ceived soon after stopping OC's is unknown. If is recommended that, for any patient who has missed 2 
consecutive periods, pregnancy should be ruled out before continuing OC's. If the patient has not adhered 
to the prescribed schedule, the possibility of pregnancy should be considered at time of first massed period, 
and further use of OC's should be withheld until pregnancy has been ruled out. tf pregnancy is confirmed, 
the patient should be apprised of the potential risks ta the fetus, and advisability of continuation of the 
pregnancy should be discussed. It is also recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception for a period of time before attempting to 
conceive. Many clinicians recommend 3 months, although no precise information is available on which to 
base this. The administration of progestogen-estrogen combinations to induce withdrawal bleeding should 
not be used as a test of pregnancy. 

6. Gallbladder Disease -Studies report increased risk of surgically confirmed gallbladder disease in users 
of OC's and estrogens. in one study, increased risk appeared after 2 years’ use and doubled after 4 or 5 
years’ use. In one of the other studies, increased risk was apparent between 6 and 12 months’ use 

7. Carbohyarate and Land Metabole Effects--Decrease in glucose tolerance has been observed in a 
signiicant percentage of patents on OC's, For this reason, prediabetic and diabetic patients should be 
carefully observed while on OC's. Increase in triglycerides and totai phospholipids has been observed in 
patients on OC's, clinica’ significance of this finding remains to be defined. 

8. Elevated Biood Pressure.-Increase in blood pressure has been reported in patents on OC's. In some 
women, bypertension may occur within a few months of beginning OC's. In the Ist year of use, prevalence 
of women with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers. Prevalence in users increases, however, with longer exposure, and in the 5th year of use is 242 
to 3 times the reported prevalence in the Ist year. Age is also strongly correlated with development of 
hypertension in OC users. Women who previously have had hypertension during pregnancy may be more 
likely ta develop elevation of blood pressure on OC's. Hypertension that develops as a resuit of taking OC's 
usually returns to normal after discontinuing the drug 

9, Headache--Onset or exacerbation of migraine or development of headache of a new pattern which is 
recurrent, persistent. or severe, requires discontinuation of OC's and evaluation of the cause. 

g irreguiaritas Breakthrough bleeding, spotting, and amenorrhea are frequent reasons for 
iscontinuing OC's In breakthrough bleeding, as in all cases of irregular vaginai bleeding, non- 
functional causes shoul! be borne in mind, 

In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate diagnostic measures 
are indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or change to 
another OC may solve the problem, Changing to an OC with a higher estrogen content, while potentially 
useful in minimizing menstrual irregularity, should be done only if necessary, since this may increase risk 
of thromboemboii: disease. Women with past history of oligomenorrhea or secondary amenorrhea or young 
women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these pre-existing problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, possibly prolonged, may also occur in women 
without previous irregularities 

1L Ectopic Pregnancy Ectopic as welt as intrauterine pregnancy may occur in contraceptive failures. 

12. Breast-feeding---OC's given in the postpartum period may interfere with lactation and decrease quantity 
and quality of breast milk. Furthermore, a small fraction of the hormones in OC's has been identified in the 
mük of mothers on OC's, effects, if any, on the breast-fed child have not been determined, If feasible, defer 
OC's unt infant has been weaned, 

Precautions. GENERAL 1. A complete medical and family tustary should be taken prior to initiation of 
OC's. Pretreatment and penadic physical examinations should include special reference to blood pressure, 
breasts, abdomen and pelvic organs, including Pap smear and relevant laboratory tests 

As a general rule OC's should not be prescribed for longer than 1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations, pre-existing uterine lelamyomata may increase 
in size 

3. Patients with history cf psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantiy depressed while on OC's should 
stop OC's and use an alternate method to try to determine whether the symptom is drug-related 

4. OC's may cause same degree of fluid retention. They should be prescribed with caution, and only with 
Careful moritoring, m patients with conditions which might be aggravated by fluid retention, such as 
convulsive disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence while on 
OC's. If jaundice develops, OC’s should be discontinued. 

6, Steroid hormones may be poorly metabolized in patients with impaired liver function and should be 
administered with caution, 

7, OC users may have disturbances in normal tryptcphan metabolism which may result in a relative 
pyndoxine deficiency, Clinical significance is undetermined, 

8. Serum folate levels may be depressed by OC's. Since the pregnant woman is predisposed to development 
ol folate deficiency ard incidence te deficiency increases with increasing gestation, it 1s possible that 
if a woman becomes pregnant shortiy after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this de‘iciency. 

9. The pathologist should be advised of OC therapy when relevant specimens are submitted. 

10. Certain endocrine- and liver-function tests and blood components may be affected by estrogen-contain- 
ing OC's: a. Increased suffobromophthaiein retention. 9. Increased prothrombin and factors Vil, VIN, IX. 
and X, decreased antithrombin 3. increased norepinephrine-induced platelet aggregability. c. Increased 
thyrord-binding globulin “TBG) leading to increased c-rculating total-thyroid hormone, as measured by 
protein-bound rodine (PB!) T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased 

reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanedioi excretion 

e, Reduced response to metyrapone test. 

Information for the Patieat See Patient Package Labeling. 

Drug interactions Reduced efficacy and increased incidence of breakthrough bleeding have been asso- 
crated with concomitant use of nfampin. A similar association has been suggested with barbiturates, 
phenylbutazone, phenylomn sodium, ampicillin and tetracycline. 

Carcinogenesis -See Warnings on carcinogenic potential of OC's 

Pregnancy -Category X. See Cantraindications, Warnings. 

Nursing Mothers.-See Warnings 

Adverse Reactions—-An increased nsk of these serious adverse reactions has been associated with use of 
OC's (see Warnings): thrombophlebitis, pulmonary embolism, coronary thrombosis, cerebral thrombosis, 
cerebral hemorrhage, hypertension, gallbladder disease berign hepatomas, congenital anomalies. 

There is evidence of an associahon between the followiig conditions and use of OC's although additional 
confirmatory studies are needed: mesenteric thrombosis, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. 

The following adverse reactions have been reported in patients on OC's and are believed to be drug-related 

Nausea and/or vomiting, usually the most common adverse reactions, occur in approximately 10 percent 
or less of patients during the first cycle. Other reactions, as a general rule, are seen much less frequently 
or Only occasionally. Gastrointestinal symptoms (such as abdominal cramps and bicating}. breakthrough 
bleeding, spotting. change in menstrual flow, dysmenorrhea, amenorrhea during and after treatment, 
temporary infertility after discontinuance of treatment; edema: chioasma or melasma which may persist; 
breast changes: tenderness, enlargement, and secretion, change in weight (increase or decrease); change 
in Cervical erosion anc cervical secretion, possible diminution in lactation when given immediately postpar- 
tum, cholestatic jaundice; migraine, increase in size of uterine leomyomata; rash (allergic), mental depres- 
sion; reduced tolerance to carbohydrates; vaginal Candidiasis; Change in corneal curvature (steepening). 
intolerance to contact lenses. 

The following adverse reactions have been reported in users of OC's, and the association has been neither 
confirmed nor refuted: premenstruai-like syndrome, cataracts, changes in libido, chorea, changes in appe- 
ite, cystitis-lke syndrome. headache, nervousness, dizziness, hirsutism, joss of scalp hair, erythema mul- 
tforme, erythema rodosun, hemorrhagic eruption, vaginitis, porphyria. 

Acute Overdose-—-Senous ili effects have not been reported following acute, ingestion of large doses of OC's 
by young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females 
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Comparison of endometrial biopsy and peritoneal fluid 
cytologic testing with laparoscopy in the diagnosis of acute 


pelvic inflammatory disease 


Jorma Paavonen, M.D., Risto Aine, M.D., Klaus Teisala, M.D., Pentti K. Heinonen, M.D., 


and Reijo Punnonen, M.D. 
Tampere, Finland 


Twenty-seven women with suspected acute pelvic inflammatory disease were studied by laparoscopy and 
endometrial biopsy. Overall, 67% (18 of 27) of the women had acute salpingitis at laparoscopy, 70% (19 
of 27) had plasma cell endometritis, and 67% (10 of 15) had an inflammatory cytologic pattern of the 
peritoneal fluid. In comparison to laparoscopically detected salpingitis, endometritis detected with biopsy 
had a sensitivity of 89%, a specificity of 67%, a positive predictive value of 84%, and a false negative 
rate of 22% in the diagnosis of pelvic inflammatory disease. The corresponding figures for inflammation of 
the peritoneal fluid were 75%, 67%, 90%, and 25%. This study demonstrates that nonpuerperal 
endometritis is an entity associated with pelvic inflammatory disease, most likely representing an 
intermediate stage between cervicitis and salpingitis. Endometrial biopsy as an office procedure is a good 
alternative to laparoscopy in the diagnosis of acute pelvic inflammatory disease and may in fact detect 
early cases not yet visible at laparoscopy. (AM J OBSTET GYNECOL 1985;151:645-50.) 


Key words: Pelvic inflammatory disease, endometrial biopsy, laparoscopy, peritoneal fluid 


cytology 


Acute salpingitis is usually an infection ascending 
from the lower genital tract.'* Salpingitis is best diag- 
nosed at laparoscopy.?” However, endometritis as an 
early state of infection leading to acute salpingitis has 
not been thoroughly studied. Similarly, the cellular pat- 
tern of peritoneal fluid in acute salpingitis is largely 
unknown. Therefore, we designed a prospective study 
among women with suspected acute pelvic inflamma- 
tory disease to address other confirmatory tests for 
acute salpingitis, such as endometrial biopsy and peri- 
toneal fluid cytologic results. 


Material and methods 


Study population. Consecutive women with sus- 
pected acute pelvic inflammatory disease who were ad- 
mitted to the Department of Obstetrics and Gynecol- 
ogy, University Central Hospital, Tampere, Finland, 
were eligible for the study. Twenty-seven such women 
were asked to participate, and 26 of them agreed. The 
clinical criteria for the diagnosis of acute pelvic inflam- 
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matory disease that were used as the basis of inviting 
patients to participate were the history of low abdom- 
inal pain of less than 3 weeks’ duration and the presence 
of cervical motion, uterine, and adnexal tenderness. 
Women who had received antibiotics, had undergone 
a gynecologic operation, or had any instrumentation of 
the upper genital tract in the prior month were ex- 
cluded. 

Patient evaluation. A standardized interview con- 
cerning menstrual history, contraceptive method, prior 
gynecologic diseases, and current symptoms was ob- 
tained from all women. All women underwent gyne- 
cologic examination, and the presence of any cervical 
motion tenderness or uterine and adnexal tenderness 
was determined by bimanual examination. The women 
were then scheduled for laparoscopy, which was per- 
formed within 20 hours. Antimicrobial therapy was 
started intravenously immediately following the lapa- 
roscopy. 

Collection of specimens. During general anesthesia 
an unlubricated speculum was inserted into the vagina 
and the cervix was exposed. After the cervix was wiped 
with a large cotton-tipped swab, a sterile, disposable 
Vabra (Ferrosan Co., Copenhagen, Denmark) endo- 
metrial suction curette equipped with a 3 mm metallic 
tip was inserted transcervically. A single-strip. endo- 
metrial biopsy specimen was successfully obtained in 
all cases. The sections of formalin-fixed and paraffin. 
embedded specimens were routinely stained according 
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Fig. 1. Mild endometritis. Scattered plasma cells (arrow) in the stroma of proliferative endometrium. 


(Original magnification, x 132.) 





Fig. 2. Moderate endometritis. Increased stromal density with focuslike aggregates of plasma cells 


and lymphocytes. (Original magnification, x 66.) 


to the method of Herovici* and also with methyl green- 
pyronine” as a special stain for plasma cells. During 
laparoscopy peritoneal fluid was aspirated via the lap- 
aroscope. In eight cases no fluid was seen in the cul- 
de-sac and 5 ml of physiologic saline solution was then 
injected through the laparoscope into the cul-de-sac. 
The fluid present in the cul-de-sac was aspirated for 
cytologic examination. The specimens were immedi- 
ately fixed in 50% ethyl alcohol. Fluids with abundant 
cellular material were centrifuged and smeared; others 
were prepared with the Millipore technique. All slides 
were stained with the Papanicolaou method." 
Definition of endometritis. The biopsy specimens 
were examined by a pathologist (R. A.) who was not 
aware of the clinical findings. The histopathologist’s 


diagnosis of endometritis was based on the identifica- 
tion of plasma cells. Endometritis was classified as mild, 
moderate, or severe. In mild endometritis the inflam- 
matory infiltrate was slight and scattered in the super- 
ficial part of usually edematous endometrial stroma. 
Only focal aggregates formed by a few plasma cells were 
seen (Fig. 1). In all cases the presence of plasma cells 
was confirmed with methyl green—pyronine staining. 
The biopsy evidence of moderate endometritis was 
based on assessment of quantitively more marked in- 
filtration of plasma cells that were seen evenly through- 
out the biopsy specimen (Fig. 2). Lymphocytes and 
plasma cells were also found in larger focuslike aggre- 
gates which in some places became confluent. The in- 
crease in density of the endometrial stroma was more 
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Fig. 3. Severe endometritis. Follicular collection (arrows) of transformed lymphocytes surrounded 
by dense infiltrate of plasma cells. (Original magnification, x 66.) 
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Fig. 4. Inflamed peritoneal fluid. An admixture of mesothelial cells, polymorphonuclear leukocytes, 
histiocytes, and monocytoid cells. (Original magnification, x 132.) 


prominent than in the mild form. Endometritis was 
considered severe when pronounced diffuse infiltra- 
tion of plasma cells was seen with replacement of en- 
dometrial stroma over all of the biopsy specimen. 
Rounded follicular accumulations formed by large 
transformed lymphocytes were observed, often with 
several plasma cells surrounding these structures (Fig. 
3). In addition to plasma cells other inflammatory cells 
such as lymphocytes and neutrophils were more abun- 
dant. In severe endometritis the associated inflamma- 
tory parameters such as focal eosinophilia of the su- 
perficial epithelium and focal infiltration of endome- 
trial glands by neutrophils’! were more prominent than 
in the moderate grade of endometritis. Endometrial 
granulomas were not seen in any of the cases. 





Definition of cytologic manifestation of peritoneal 
fluid inflammation. The peritoneal fluid was consid- 
ered inflamed when the cellularity was increased, es- 
pecially the proportion of neutrophils, eosinophils with 
monocytoid cells, and desquamated mesothelial cells 
(Fig. 4). In some cases a slight mesothelial atypia was 
also seen. A small number of various cell types in the 
specimen was considered normal. 

Laparoscopic technique and definition of acute sal- 
pingitis. Laparoscopy was performed with the patient 
under general anesthesia with controlled respiration. 
Pneumoperitoneum was established by a Verres needle 
and insufflation of 3 to 4 L of carbon dioxide. A trocar 
was then introduced through the abdominal wall just 
below the umbilicus, and the laparoscope with oper- 
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Table I. Laparoscopic findings among eight 
women without acute salpingitis 


Finding No. 


Ovarian cyst 4 
Unruptured 1 
Ruptured 3 

Pelvic adhesions l 

Ectopic pregnancy l 

Normal 2 


ating unit (Wolf Co., Knittlingen, West Germany) was 
inserted. A second puncture in the lower quadrant was 
made for inserting an ancillary instrument for manip- 
ulating the tubes or ovaries to improve visualization. 
The grade of salpingitis was assessed according to the 
laparoscopic criteria of mild, moderate, or severe sal- 
pingitis as previously described.” After the pelvic organs 
had been inspected the appearance and amount of peri- 
toneal fluid in the posterior cul-de-sac were observed 
and the cytologic specimen was aspirated with a lapa- 
roscopic cannula equipped with a 10 ml syringe. The 
appendix and the upper abdominal cavity were also 
visualized if possible. Laparoscopy was successful in all 
cases, and no complications occurred. 


Results 


Prevalence of acute pelvic inflammatory disease. 
Overall, 18 (67%) of the 27 women had acute salpingitis 
at laparoscopy. Salpingitis was graded as mild in nine 
cases, moderate in four cases, and severe in five cases. 
Laparoscopic findings among women who did not have 
salpingitis are given in Table I. 

Histopathologic evidence of plasma cell endometritis 
was found in 19 (70%) cases. Endometritis was graded 
as mild in six cases, moderate in four cases, and severe 
in nine cases. 

Cytologic examination of peritoneal fluid showed 
an inflammatory cellular pattern in 10 (67%) of the 
15 cases in which adequate cytologic specimens were 


_ obtained. 


Correlation of endometrial inflammation with tubal 


_. inflammation. Endometrial biopsy specimens revealed 


_ plasma cell endometritis in 16 (89%) of the 18 cases 
with acute salpingitis at laparoscopy (Table II). All 
-women who had severe salpingitis at laparoscopy had 
endometritis as well. However, plasma cell endometritis 
was also found in three (33%) of the nine women who 
did not have salpingitis at laparoscopy. Of the latter 
three women, one had mild, one had moderate, and 
one had severe endometritis on endometrial biopsy. 
Their contraceptive methods were oral contraceptives, 
the barrier (condom) method, and the intrauterine con- 
traceptive device, respectively. 

On the other hand, two (25%) of the eight women 
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without endometritis nonetheless had salpingitis at lap- 
aroscopy (one had mild and one had moderate salpin- 
gitis). 

Thus, in comparison to laparoscopically detected sal- 
pingitis, endometritis detected at biopsy had a sensitiv- 
ity of 89%, a specificity of 67%, a positive predictive 
value of 84%, and a false negative rate of 22% in the 
diagnosis of acute pelvic inflammatory disease. 

Correlation of inflammatory peritoneal fluid cyto- 
logic testing with tubal inflammation. Nine (75%) of 
the 12 women with acute salpingitis at laparoscopy had 
inflammation detected by cytologic testing of the peri- 
toneal fluid (Table IH). All women with severe salpin- 
gitis at laparoscopy had such inflammation, Inflam- 
mation was also seen in one of the three women who 
did not have salpingitis at laparoscopy. She also did not 
have endometritis, and a ruptured right ovarian cyst 
was detected at laparoscopy. On the other hand, three 
(60%) of the five women who did not have inflammation 
on cytologic testing of the peritoneal fluid aspirate 
nonetheless had acute salpingitis at laparoscopy. One 
of them had mild salpingitis, and two demonstrated 
moderate salpingitis. Two of them lacked findings of 
endometritis as well. Thus, in comparison to laparo- 
scopically detected salpingitis, the presence of an in- 
flammatory cell pattern in the peritoneal fluid aspirate 
had a sensitivity of 75%, a specificity of 67%, a positive 
predictive value of 90%, and a false negative rate of 
25% in the diagnosis of acute pelvic inflammatory 
disease. 


Comment 

Laparoscopy is a prerequisite for the diagnosis of 
acute salpingitis. Although salpingitis is often used syn- 
onymously with pelvic inflammatory disease the former 
should preferably be used in visually confirmed cases 
only. Laparoscopic studies have shown that the diag- 
nosis based on pelvic examination and laboratory tests 
alone is often erroneous in cases of suspected pelvic 
inflammatory disease.** If the pathogenesis of acute 
pelvic inflammatory disease in most cases is the intra- 
luminal spread of the inflammation from the cervix and 
vagina to the upper genital tract,'? endometrial biopsy 
to demonstrate endometritis might be an alternative 
method to identify upper genital tract infection among 
women with suspected acute salpingitis. Many patients 
with lower genital tract infection who have findings on 
history and pelvic examination that are suggestive of 
acute pelvic inflammatory disease nonetheless have 
normal laparoscopic findings." * Although such cases 
have been termed as lower genital tract infection, they 
are often associated with clinical findings suggesting 
early upper genital tract infection, such as elevation of 
the erythrocyte sedimentation rate or peripheral blood 
leukocyte count. Many such patients may actually have 
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Table Il. Correlation of laparoscopy with endometrial biopsy. 


Biopsy finding 


Pelvic inflammatory disease 649 











Endometritis 












No 








Laparoscopic finding 





Severe salpingitis 
Moderate salpingitis 
Mild salpingitis 

No salpingitis/other 
Total 


4 l 
2 0 
2 2 
1 1 
9 4 





Moderate 






endometritis 


0 0 5 
] 1 4 
4 l 9 
l 6 9 
6 8 . 27 





endometritis rather than lower genital tract infection 
only. In fact, one recent study demonstrated evidence 
of, endometritis on endometrial biopsy in 40% of 35 
patienis referred for suspected cervicitis."° 

To address this question further we designed a pro- 
spective study with concomitant laparoscopy and en- 
dometrial biopsy performed among women with. sus- 
pected acute pelvic inflammatory disease. We found 
that 18 of the 27 women initially thought to have acute 
pelvic inflammatory disease had acite salpingitis at lap- 
aroscopy; thus, the diagnosis made by clinical bimanual 
examination had a positive predictive value of only 
67%. This is in accordance with previous studies.** We 
also found that 16 of these 18 women had plasma cell 
endometritis, which gives sensitivity of 89% for endo- 
meétrial biopsy in detecting acute salpingitis. This study 
demonstrates that nonpuerperal endometritis is an en- 
tity associated with acute salpingitis, probably repre- 
senting an intermediate stage between cervicitis and 

salpingitis. There may be multiple reasons why:éndo- 

metritis was not demonstrated in all patients with acute 
salpingitis at laparoscopy. Endometritis may be a patchy 
lesion and a single-strip biopsy that contains only a small 
portion of the endometrium may not contain a suffi- 
cient quantity either to establish or to disprove a di- 
agnosis of endometritis. Alternatively, acute salpingitis 
may develop in some cases primarily by the parametrial 
route of ascending inflammation.* “ This would ex- 
plain why acute exosalpingitis is seen iri the absence of 
plasma cell endometritis, the latter of which would in- 
dicate intraluminal spread of the lower genital tract 
infection. A third possibility is a false positive finding 
of mild acute salpingitis at laparoscopy although no 
data exist so far to support this hypothesis. Perhaps 
signs of a past episode of salpingitis such as increased 
vascularity and erythema might stimulate mild acute 
salpingitis. Furthermore, edema and erythema of the 
fallopian tubes may vary according to the phase of the 
menstrual cycle. 

We found three cases (33% ) of endometritis among 
the nine women who did not have salpingitis. One of 
these three women had an intrauterine device inserted. 
Overall, there were six (32%) intrauterine device users 


Table ITI. Correlation of inflammatory 
peritoneal fluid cytologic findings with tubal 
inflammation 









Inflammatory cytologic 
findings 


d Acute 
salpingitis 
Present 9 3 12 
Absent 1 2 3 
Total : 10 . 6 15 





among the 19 women who had plasma cell endometritis 
versus two (25%) users among the eight women who 
did not have endometritis. Thus intrauterine device use 
was not associated with plasma cell endometritis alone 
in our study population. Our finding supports the hy- 
pothesis of the presence of early pélvic inflammatory 
disease, that is, endometritis, among some women .who 
Have normal tubes at laparoscopy but who nonetheless 
have clinical signs suggestive of pelvic inflammatory 
disease. Further study is. now in progress to test this 
finding in a larger populatior.. This finding also sup- 
ports earlier results of a high rate of endometritis 
among y women with cervicitis.:n the absence of clinical 
signs of acute pelvic inflammatory disease.” Thus good 
diagnostic tests are necessary to identify women with 
early pelvic inflammatory disease who are at high risk 
to develop endosalpingitis often followed by long-term 
sequelae, One such test clearly is proper identification 
and management of mucopurulent cervicitis'® and a 
second may be more liberal use of endometrial biopsy 
in such cases. The importance of endometrial biopsy is 
already recognized for the evaluation of patients with 
infertility and abnormal uterine bleeding, and it can. be 
performed in the office without anesthesia. Although 
not proved it is conceivable that early endometritis can 
cause infertility since : approximately half of women 
with, tubal infertility do not have a history of frank 
pelvic inflammatory disease.'*"* 

We also studied the cellular pattern of peritoneal 
fluid to find out if the presence of an inflammatory 
cellular pattern confirms tubal infection or if it might 
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help to identify those cases of salpingitis that are false 
positive at laparoscopy. First,.we found that 75% of 
women with salpingitis, including all those who had 
severe salpingitis, had cytologic manifestation of in- 
flammation in the peritoneal fluid. Second, 60% (three 
of five) of women who did not have cytologic inflam- 
mation had salpingitis at laparoscopy. Two of them also 
did not have endometritis. This might again indicate 
false positive laparoscopic findings, although no study 
-has yet addressed this question. 

This study demonstrates that nonpuerperal endo- 
metfitis is an Entity associated with pelvic inflammatory 
disease and most likely represents an intermediate stage 

‘between cervicitis and salpingitis. Endometrial biopsy 
seems to be a novel approach as an alternative to lap- 
aroscopy in the diagnosis of acute pelvic inflammatory 
disease. Reasons for reluctance to perforin a biopsy of 
the endometrium in the presence of acute infection 
may well be exaggerated. In this and another recent 
related study,” the patients did not receive antibiotics 
prior to the laparoscopy and endometrial biopsy. Ther- 
apy was started immediately when these invasive pro- 
cedures were performed, and no complications possibly 
related to these procedures were identified. Further- 
more, endometrial biopsy (or curettage) is frequently 
used to evaluate patients with other gynecologic dis- 
turbances such as infertility and irregular uterine 
bleeding often associated with acute or chronic endo- 
metrial infection. Endometrial biopsy is a relatively sim- 
ple procedure, and there will be oily a 24- to 48-hour 
delay of histopathologic diagnosis. 
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Physiologic concentrations of dopamine fail to suppress 
prolactin secretion in patients with idiopathic 
hyperprolactinemia or prolactinomas 


Diane Tallo, M.D., and William B. Malarkey, M.D. 
Columbus, Ohio 


Several investigators have sucgested that normal responsiveness to dopamine is exhibited by pituitary 
lactotrophs in patients with idiopathic hyperprolactinemia and prolactinomas. These studies, however, have 
employed dopamine infusion rates that produced supraphysiologic serum dopamine concentrations. In 
order to further examine this issue, we infused graded doses of dopamine to normal men and women as 
well as to patients with idiopathic hyperprolactinemia and prolactinomas. Dopamine infusion rates as low as 
0.004 g/kg/min, which were associated with physiologic serum dopamine levels, produced significant 

(p < 0.01) suppression of prolactin in normal women and in normal males (p < 0.05). In contrast, a 10-fold 
increase in the dopamine infusion rate, 0.04 g/kg/min, was required in the hyperprolactinemic subjects 

to produce prolactin suppression similar to that found in the control subjects. Hence, prolactin secretion in 
both tumors and other hyperprolactinemic states is associated with a resistance to suppression by 


dopamine. (AM J OBSTET GYNECOL 1985;151:651-5,) 


Key words: Prolactin, dopamine, prolactinomas, idiopathic hyperprolactinemia 


Dopamine exerts a critical role in the regulation of 
prolactin secretion by acting as a prolactin inhibitory 
factor." In an attempt to help clarify the mechanism 
responsible for excessive prolactin secretion in various 
hyperprolactinemic states, dopamine infusions have 
been utilized.** Intravenous dopamine administration 
has been reported to exert a normal pituitary inhibitory 
effect on the secretion of prolactin in patients with 
idiopathic hyperprolactinemia and _prolactinomas.*° 
Other studies have suggested, however, that women 
with idiopathic hyperprolactinemia have a lactotrophic 
resistance to dopamine.* ° Most of the earlier investi- 
gations have employed continuous infusions of dopa- 
mine =4 pg/kg/min.*" These infusion rates produce 
pharmacologic serum dopamine concentrations.’ Only 
recently have studies utilized lower dopamine infusion 
rates, which, however, still produce supraphysiologic 
serum dopamine concentrations.’? In this study we 
have employed dopamine infusion rates of 0.4 to 
0.0004 ug/kg/min to determine a dopamine infusion 
rate that would produce physiologic dopamine concen- 
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trations as well as prolactin inhibition in normal sub- 
jects. This information was then used to assess the sen- 
sitivity of pituitary lactotrophs to dopamine infusion 
rates that produce physiologic serum dopamine con- 
centrations in patients with idiopathic hyperprolacti- 
nemia and prolactinomas. 


Material and methods 


Subjects. Fourteen healthy women and five healthy 
men within 10% of ideal body weight were studied 
(Table I). The subjects were on an ad lib diet prior to 
the study, and no subject was taking any medication. 
All were euthyroid and had no evidence of renal or 
hepatic dysfunction. In addition, the women all had 
regular menstrual cycles, and none had a family history 
of breast carcinoma. 

Fifteen hyperprolactinemic women were also stud- 
ied. Eight of the hyperprolactinemic women had pro- 
lactinomas (five surgically documented, one patient 
with a serum prolactin level of 473.0 and an enlarged 
sella who refused therapy, and two who had received 
radiotherapy). Seven women who were evaluated had 
idiopathic hyperprolactinemia (see Table I). Two male 
patients with surgically documented prolactinomas 
were also studied. None of the patients had evidence 
of hypothyroidism or hypoadrenalism at the time of 
the study. 

Testing procedure. Ail patients were admitted to the 
Ohio State University Hospitals Clinical Research Cen- 
ter after an overnight fast, and informed consent was 
obtained. A heparin-lock cannula was inserted into a 
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Table I. Serum prolactin levels in control and hyperprolactinemic subjects 







Idiopathic 
hyperprolactinemia 
patients 


Patients with 
prolactinomas 


Number 5 14 10 7 
Mean age (yr) 24.6 24.4 32.5 26.4 
Range 22-28 19-46 17-51 23-38 
Mean prolactin 11.6 10.7 167.9 a 86.8 


level (ng/ml) 


Range 6.8-17.6 


6.7-20 


30.3-473.7 29.5-207.9 





forearm vein between 9 and 9:30 aM. On separate days, 
dopamine hydrochloride (Intropin), diluted in 150 ml 
of normal saline solution was infused from 1000 to 1300 
hours at constant rates of 0.4 pg, 0.04 ug, 0.004 pg, 
or 0.0004 wg/kg/min through a butterfly needle. The 
dopamine infusions were started at 10 am because the 
nadir of serum prolactin levels in humans usually oc- 
curs at this time of day, and hence further decreases 
in the serum prolactin levels should be due to the in- 
fusion and not secondary to normal diurnal variation.” 
Four normal subjects who received intravenous normal 
saline solution did not exhibit a significant fall in serum 
prolactin levels over 180 minutes (data not shown). In 
all subjects the blood pressure and heart rate were re- 
corded at 30-minute intervals during the course of the 
- experiments. Dopamine infused at the indicated rates 
induced no perceivable changes in cardiovascular func- 
tion. The subjects continued to fast throughout the 
experiment, and blood samples were obtained for pro- 
lactin level at 0, 30, 60, 90, 120, 150, and 180 minutes 
and for dopamine level at 0, 60, 120, and 180 min- 
utes. The serum was frozen immediately after it was 
obtained. 

Assays and statistical methods. Prolactin was assayed 
by a homologous radioimmunoassay as previously de- 
scribed.” The intraassay. and interassay coefficients of 
variation for this assay were <10%. Dopamine was mea- 
sured by a radioenzymatic assay (Cat-A-Kit, Upjohn 
Co.). The intraassay and interassay coefficients of vari- 
ation for this assay in our laboratory were 5% and 13%, 
respectively. Serum prolactin levels are expressed in 
terms of percent change from baseline because of the 
marked differences in basal prolactin levels in the hy- 
perprolactinemic subjects. The prolactin data were ana- 
lyzed by Dunnett’s multiple comparison test. A p value 
of <0.05 was considered significant. 


Results 

Normal women. Dopamine infusion rates of 0.4 ng 
(n = 3 subjects) and 0.04 .g/kg/min (n = 10) caused 
significant suppression of prolactin at 60, 90, 120, 150, 
and 180 minutes (Fig. 1). The dopamine infusion rate 
of 0.004 g/kg/min (n = 7) produced suppression at 


90, 120, 150, (p < 0.01) and 180 minutes (p < 0.05) 
whereas, the 0.0004 g/kg/min rate (n = 3) produced 
prolactin suppression (p < 0.01) at 120, 150, and 180 
minutes. 

Dopamine levels. In six normal subjects and in three 
hyperprolactinemia subjects (two idiopathic, one with 
pituitary tumor), serum dopamine levels increased to 
a maximum of 52 + 17 pg/ml (mean + SEM) with a 
range of 28 to 120 pg/ml in the normal subjects and 
86 + 36 pg/ml with a range of 40 to 162 pg/ml in the 
hyperprolactinemic subjects at an infusion rate of 0.004 
ug/kg/min (Fig. 2). These dopamine levels were not 
statistically different. l 

Idiopathic hyperprolactinemic women. In the six 
subjects with idiopathic hyperprolactinemia, the do- 
pamine inřusion rate of 0.004 g/kg/min, which pro- 
duced significant suppression of prolactin in normal 
females, did not cause significant inhibition of prolactin 
at any interval during the infusion (Fig. 3). Several 
subjects within the group, however, did exhibit normal 
prolactin suppression. Dopamine infusion rates of 0.04 
ug/kg/min, however, produced suppression of prolac- 
tin (p < 0.01) at all time points between 30 and 180 
minutes in this group of patients. 

Female prolactinoma patients. In a similar manner 
to the idiopathic hyperprolactinemic women, the pro- 
lactinoma patients (n = 4) did not exhibit significant 
prolactin suppression at any interval during the 0.004 
ug/kg/min rate (Fig. 3). One of the four prolactinoma 
patients, however, exhibited normal prolactin suppres- 
sion to the 0.004 ug/kg/min dopamine infusion. Both 
the 0.4 g/kg/min and the 0.04 4g/kg/min rates (n = 3, 
7 respectively) produced significant prolactin suppres- 
sion at 30 minutes (p < 0.01). 

Normal men. Dopamine infusion rates of 0.4 ug/kg/ 
min in 3 male subjects inhibited prolactin levels 
(p < 0.01) at all time points between 20 and 180 min- 
utes. The 0.04 pg/kg/min rate (n = 5) caused prolactin 
suppression (p < 0.01) at all time points between 60 
and 180 minutes, whereas the 0.004 pg/kg/min rate 
produced significant (p < 0.05) prolactin suppression 
at only the 120 and 150 minute time points (Fig. 4). 

Male prolactinoma patients. Dopamine infused at a 


Volume 151 
Number 5 








TT 
DOPAMINE 0.4 g/kg/min 


PRL % A 





60 120 
DOPAMINE 0.004 q/kg/min 


' Dopamine suppression of prolactin 653 





DOPAMINE 0.04 4g/kg/min 





= 
60 12 180 
DOPAMINE 0.0004 j2g/kg/min 


Fig. 1. The mean + SEM percent decrease in serum prolactin (PRL) levels after dopamine was 
infused at 0.4 ug (n = 3), 0.04 pg (n = 10), 0.004 pg (n = 7) and 0.0004 g/kg/min (n = 3) for 3 


hours in normal women. *, p < 0.05; **, p < 0.01. 


rate of 0.004 g/kg/min caused a 47% decrease of pro- 
lactin in one subject and only a 21% decrease in the 
other male patient. 


Comment 


In this study we have demonstrated that a dopamine 
infusion rate of 0.004 pg/kg/min produces serum con- 
centrations of dopamine found in normal subjects dur- 
ing standing and exercise. These physiologic concen- 
trations of dopamine were able to significantly inhibit 
prolactin secretion-in normal men and women (Figs. 1 
and 4). Previous investigations have used dopamine 
infusion rates that have achieved supraphysiologic con- 
centrations of serum dopamine during the infusion. 
Those investigations utilizing dopamine infusion rates 
of 4 wg/kg/min were able to significantly suppress pro- 
lactin secretion in normal subjects as well as those with 
hyperprolactinemia.*® Other studies employing dopa- 
mine infusion rates of 0.02 to 0.004 g/kg/min have 
suggested that patients with idiopathic hyperprolacti- 
nemia have diminished prolactin inhibition to dopa- 
mine.* ° One of these studies also suggested that pa- 
tients with prolactinomas have normal responsiveness 
to dopamine.® 

In this study we found a lack of suppression of serum 
prolactin levels to physiologic levels of dopamine in 
patients with idiopathic hyperprolactinemia and pro- 
lactinomas. Our findings of dopamine resistance to pro- 
lactin suppression in our hyperprolactinemic popula- 
tion differ from other reports that employed higher 
dopamine infusion rates.*® Our findings in patients 
with idiopathic hyperprolactinemia are similar to those 
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Fig. 2. Physiologic plasma concentrations of dopamine were 
produced in normal (n = 6) and hyperprolactinemic (n = 3) 
subjects with a 0.004 g/kg/min dopamine infusion rate over 
180 min. Mean + SEM serum prolactin (PRL) levels de- 
creased significantly (p < 0.01) at 60, 120, and 180 min in the 
normal subjects but not in the hyperprolactinemic subjecis. 


studies,* ° which with use of lower dopamine infusion 
rates have found a resistance of prolactin suppression 
to dopamine. The discrepancy between our results and 
those reported by Serri et al.* in patients with mac- 
roprolactinomas might be explained by the fact that 
their lowest dopamine infusion rate (0.02 g/kg/min) 
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Fig. 3. A 0.004 pg/kg/min dopamine infusion rate decreased prolactin (PRL) secretion in normal 
women (n = 7) but failed to produce a significant prolactin decrease in women with idiopathic 
hyperprolactinemia (n = 6) or prolactinomas (n = 4). *, p < 6.05; **, p < 0.01. 
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Fig. 4. The mean + SEM percent decrease in serum prolactin (PPL) levels after dopamine infusion 
at 0.4 ug (n = 3), 0.04 wg (n = 5), 0.004 ug (n = 4) and 0.0004 ug/kg/min (n = 2) for 3 hours in 


normal men. *, p < 0.05; **, p < 0.01. 


achieved pharmacologic serum dopamine concentra- 
tions. The dopamine levels found in their study were 
10-fold higher than the dopamine concentrations noted 
in our subjects who received a dopamine infusion rate 
of 0.004 g/kg/min. 

There are several possible explanations for the fail- 
ure of low-dose dopamine infusions to inhibit prolactin 
secretion in hyperprolactinemic states. First, the resis- 
tance could be related to increased clearance of do- 
pamine in the hyperprolactinemic subjects, Our data 
and a previous report,’ however, have found either 
similar or elevated serum dopamine levels in hyper- 
prolactinemic subjects following a dopamine infusion. 
Second, decreased prolactin clearance in the hyper- 
prolactinemic subjects could explain these differences. 


However, prolactin clearance has been shown to be nor- 
mal in hyperprolactinemic subjects.” " Third, the pro- - 
lactin-resistant state could be a-consequence of altered 
central nervous system function produced by the hy- 
perprolactinemia. A recent study, however, using L- 
dopa in females with postpartum hyperprolactinemia, 
documented that these women had normal central do- 
paminergic inhibition of prolactin release.” Finally, the 
prolactin-resistant state could be related to a dopamine 
receptor and/or postreceptor alteration in the pituitary 
lactotroph population. Supporting this hypothesis have 
been observations reported from our laboratory as well 
as others documenting in vitro resistance of prolactin 
secretion to dopamine and its agonists in rodent’**° and , 
human?! pituitary cultures. Also, we have published ` 


Volume 151 
Number 5 


findings from one subject” and recently evaluated an- 
other in whom resistance of prolactin secretion to do- 
pamine infusion was noted in the patients prior to pi- 
tuitary tumor excision. Subsequent evaluation of the 
pituitary tumor in culture demonstrated similar resis- 
tance of prolactin secretion to inhibition by dopamine. 

In this study we also observed a few individuals with 
idiopathic hyperprolactinemia and prolactinomas who 
demonstrated a normal prolactin response at several 
time points to the 0.004 pg/kg/min dopamine infusion. 
This finding suggests that the hyperprolactinemic pop- 
ulation is heterogenous in regard to dopamine-prolac- 
tin interaction, which is similar to the conclusion pre- 
viously made by Thorner et al.” who used bro- 
mocriptine to suppress prolactin secretion in hyper- 
prolactinemic subjects. In addition, the blunted pro- 
lactin response to dopamine suggests that pituitary and/ 
or other central nervous system defécts may be present 
in the hyperprolactinemic patient population. Further 
investigation will be required, however, to clarify this 
hypothesis. 


We thank the nurses at the Clinical Research Center 
for their expert assistance. Also we acknowledge the 
Pituitary Hormone Program of the National Institute 
of Arthritis, Digestive Diseases, and Kidney Diseases 
for provision of the human prolactin radioimmunoas- 
say materials. 
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Statistical comparison of Pearl rates 


James E. Higgins, PH.D., and Lynne R. Wilkens, M.S.P.H. 


Research Triangle Park, North Carolina 


Statistical procedures for hypothesis testing and interval estimation of the difference in a pair of Pearl rates 
are presented. The p value of the test statistic is evaluated exactly from the binomial distribution or 
approximately from the standard normal distribution. interval estimation is prcvided by the test-based 
method of Miettinen. The procedures are applied to two published data sets, and the conceptual link between 
the Peart rate and life-table methods is discussed. (AM J OBSTET GYNECOL 1935;151:656-9.) 


- Key words: Pear] rate, hypothesis test, corifidence interval, life table 


The Pearl rate is frequently used in clinical studies 
to summarize contraceptive efficacy. It estimates the 
number of pregnancies in'100 woman years of method 
use and is calculated as follows: 


Number of i . 
umber of pregnancies x 1900 


Number of woman months of pregnancy risk 


The denominator is the sum of the number of months 
each woman used the contraceptive method up to and 
including the month of conception or until termination 
of use. 

‘ Before the widespread introduction of life-table tech- 
niques in the early 1960s, the Pearl rate was the stan- 
dard measure of contraceptive effectiveness. The Pearl 
rate is a good estimator of the risk of pregnancy if it 
can be assumed that all the women under observation 
have the same probability of pregnancy and of loss to 
follow-up and that these probabilities remain constant 
over the observation period. The latter assumption is 

often invalid, . which causes the Pearl rate to be 
biased.'? Despite this methodologic flaw, the Pear] rate 
has been a survivor’: recent publications include it in 
addition to life-table probabilities."* In part, the Pearl 
rate is appealing because of its relative simplicity both 
computationally and interpretatively. Additionally, 
since it was the standard measure for three decades, 
continued use of the Pearl rate provides a connection 
to earlier studies for which life-table probabilities can- 
not be calculated in retrospect. 

In comparative clinical trials it is routine to test for 
differences in life-table probabilities, and statistical tests 
äre well defined. In studies in which Pearl rates have 
been compared, it was under the assumption that they 
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were binomial proportions, and a statistical test of the 
independence of contraceptive method and pregnancy 
was applied. However, Pearl rates are not binoraiel pro- 
portions.” ê 

As an alternative to the binomial model, Potter and 
Sagi' recommended treating the Pearl rate as a ratio 
estimator with variance calculated by sample survey 
methods. This approach does not require identification 
of the type of distribution governing the number of 
pregnancies and takes into account the statistical de- 


. pendence between the number of pregnancies and the 


number of follow-up months. The disadvantage with 
the approach is that in order to estimate the variance 
it is necessary to use essentially the same information 
required bv life-table estimates. 

In 1976 Miettinen’ attached the label gaden den- 
sity” to measures like the Pearl rate and offered a pro- 
cedure for interval estimation. Recently a method was 
presented to test the difference in two incidence den- 
sities. In the sections that follow, these new methods 
will be described and illustrated with the use of data 
from two published reports. 


Method 


The data needed to calculate the Pearl rates in a 
comparative study are shown in Table I. The number 
of pregnancies in the study period starting at te and 
ending at t is n, which is the sum of n, pregnancies in 
L, woman months of follow-up for contraceptive C,, 
and n, pregnancies in L; follow-up months for contra- 
ceptive C}. L represents the total woman months of 
follow-up (L = L, + L,). The respective Pearl rate es- 
timates for C, and C, are as follows: 


r= i 1200 and r, = ic x 1200 
In epidemiologic terms the ratios d; = n/L, and 
d: = n,/L, are the respective estimates of incidence 
density of pregnancy for C, and C, with the result that 
r, = d, X 1200 and r, = dọ X 1200. 

Hypothesis test. The null hypothesis is H: R, = Re 
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Table I. Data summary for calculating Pearl rates for a comparative study 











Contraceptive method 











Number of pregnancies in study period (tot) 
Woman months of risk in study period (ty-t) 


Pearl rate 


ny Ny n =n, + ne 
Lı Le L=L+hL 
Ei x 1900 P: x 1900 — 





G; = Contraceptive i; n; = the number of pregnancies occurring in contraceptive group i; L; = the number of woman months 
of risk accumulated for contraceptive group i; tọ = the beginning of the study period; t = the end of the study period. 


or equivalently H):D, = D, where R, and R; represent 
the true Pear] rates and D, and D, are the true incidence 


densities of pregnancy for the two contraceptives. The - 


null hypothesis of equal Pearl rates is tested by assum- 
ing that the n observed pregnancies can be attributed 
to one Of the two methods according to an independent 
Bernoulli process.® If the null hypothesis is true, the 
probability that a given pregnancy belongs to a user of 
contraceptive C, is estimated by p = L,/L and the prob- 
ability of not belonging to C, and therefore belonging 
to C; is estimated by q = L,/L. Thus equal Pearl rates 
imply that the proportion of the total of pregnancies 
attributable to method C, equals the proportion of total 
risk time attributable to that method (n,/n = L,/L). 
The p value for the test will be established for the 
one-sided alternative hypothesis that the Pearl rate for 
C, is larger than that for C}. The p value can be cal- 
culated exactly by evaluating the binomial sum 


2 (3) piqg™ 


(2) nifil(n — i)! 


Tables of the binomial sum for values of n and p are 
readily available.* If np and nq both exceed 5, an ap- 
proximate p value can be determined by use of the test 
statistic z = (n, — np)/Wnpq, which has approximately 
a standard normal distribution under the null hypoth- 
esis. The p value is evaluated in the usual way by use 
of a standard normal distribution table.’ 

Confidence interval. Two-sided confidence intervals 
for the difference R, — R, and ratio R,/R, of two Pearl 
rates are constructed by the test-based procedure.” The 
method is appropriate for use with large samples, since 
the estimate of standard deviation is a function of the 
z statistic presented earlier for the large sample hy- 
pothesis test. The test-based confidence interval for the 
difference in two Pearl rates is (r, — ra (1 + Z, ~ a/1z1) 
where Zi -a is the percentile of the standard normal 
distribution that is used to give a (1 ~ a) X 100% con- 
fidence interval and 1z1 is the absolute value of the z 
statistic described in the section on hypothesis tests. The 


where 


test-based confidence interval for the ratio of two Pearl 
rates is (r,/r,)° * 41 - e220), 


Examples 

In a report from the Oxford Family Planning As- 
sociation Contraceptive Study covering the period from 
May, 1968, to April, 1975,’° the Pearl rate was used 
exclusively as the measure of contraceptive use-effec- 
tiveness. Confidence intervals for individual method 
rates were calculated by assuming that the Pearl rates 
were binomial proportions. Differences in Pear] rates 
were not compared statistically. Tables IIA and IIB 
show data on contraceptive use-effectiveness taken 
from Table 28 of the interim report rearranged in a 
convenient computational form. 

To test whether the Pearl rate associated with Lippes 
Loop A or B exceeds that of Lippes Loop C or D, we 
first calculated p and q from the woman months of 
observation as p = 4992/67,98C = 0.073 and q = 1 — 
p = 0.927 (Table IIA). Since np = 118 x 0.073 > 5 
and nq = 118 x 0.927 > 5, the test statistic was cal- 
culated in three decimal—place precision as follows: 


z = [17 — (118 x 0.073)// 
vT 18 x 0.073 x 0.927 = 2.968 





From a table of the standard normal distribution,’ the 
p value was determined to be 0.002. The 95% confi- 
dence interval for the ratio of Pearl rates was (4.086/ 
1.924)" = 192988, or 1,8-3,5. 

Because of the few pregnancies among women in the 
two groups of oral contraceptive users (Table IIB), the 
exact method of computing the p value was used to test 
whether the Pearl rate for progestogen-ọnly users is 
greater than that for users of combination pills. Here 
n, = 6 and n = 9, so p = 2436/12,708 = 0.192 and 
q = 1 — p = 0.808. The p value was given by 


9 
3(%o, 19% 0.808"~ 
i= 
which was evaluated approximately as 0.002 by round- 
ing the values of p to 0.19 and q to 0.81 and by referring 
to a table of binomial probabilities. 

A second example comes from a study of intrauterine 
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Table IA. Use-effectiveness of intrauterine contraceptive devices ‘ir-vestigated in the Oxford Family 


Planning Association Study* 









Number of pregnancies l 17 
Woman months of observation 4992 
Pearl rate ` 


*Source:. Table 28 of Reference 10. 


Lippes Loop 








Total 
101 118 
62,988 67,980 


1.92 ea 





Table IIB. Use-effectiveness of oral contraceptives investigated in the Oxford Family Planning 


Association Study* , 











Progestogen only 


‘Number of pregnancies “6 
Woman months of observation (2436 
Pearl rate ' 2.96 


*Source: Table 28 of Reference 10. 





Combined >50/ ug estrogen ` Total 
3 ; © 9 
10,272 12,708 

0.35 at 





Table ITI. Clinical trials data on the use-effectiveness of two intrauterine contraceptive devices* 


Number of pregnancies 


Woman months of observation 3492 


Pearl rate 


*Source: Table 2 of Reference 11. 


contraceptive device efficacy which was analyzed by life- 
table methods (Table III).'! To test whether the Pearl 
rate for the SCS-D intrauterine contraceptive device is 
larger than that for the TCu-200 intrauterine contra- 
ceptive device, we calculated that p = 3492/8081 = 
0.432 and q = 1 ~ p = 0.568. Since n = 21, both np 
and nq exceeded 5, and the z statistic calculated in three 
decimal—place precision was 


z= [ll - (21 x 0.432)] 
V21 x 0.432 x 0.568 = 0.849 





with a p value of 0.198. The 95% confidence interval 
for the ratio of Pearl rates was (3.780/2.615)"' = 198239, 
or 0.6-3.4. 


Comment 


In actuarial science there are links between the Pearl 
rate and the (cumulative) life-table pregnancy “rate”; 
both are determined by a time- -dependent function we 
will call the “force of pregnancy.” The force of preg- 
nancy generally varies with time and, for a specific point 
in time, gives the “instantaneous” rate of pregnancy. 
Figuratively, the force of pregnancy acts on the study 
subjects over a fixed period to cause pregnancy in some 
proportion of the women. The life-table pregnancy rate 
is not a rate but the probability or proportion of preg- 


10 21 
4589 8081 
2.61 “s 


nancies in a fixed time period among a group of women 
who were not pregnant at the beginning of the period. 


_Itis often stated as the number of pregnancies per 100 


women. By contrast, the Pearl rate measures the av- 
erage force of pregnancy per fixed time period, since 
it is calculated as the change in the number of preg- 
nancies per unit change. in exposure months. It is ex- 
pressed as pregnancies per 100 woman years of ex- 
posure. i 
As an example, assume that 100 women not pregnant 
at the beginning of an efficacy study are followed for 
a year and that 20 become pregnant. If no women are 
lost from the study for reasons other than pregnancy, 
the I-year life-table pregnancy rate is 20/100 = 0.20, 
or 20 pregnancies per 100 woman entering the study. 
Further, suppose that the pregnancies were uniformly 
distributed over the year. This implies that the average 
time of pregnancy is the midpoint of the year. Thus 
during the period of 1 year each woman who did not 
get pregnant contributed 12 months of exposure, 


_whereas each wornan who became pregnant contrib- 


uted, on the average, 6 months of exposure. The total 
woman months of exposure is (80)(12) + (20)(6) = 
1080. The Pearl rate is (20/1080) x 1200 = 22, or 22 
pregnancies per 100 woman years of exposure. 
’ Assume now that the 20 pregnancies in the example 
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occurred in the first month of the study. The 1-year 
life-table pregnancy rate would remain at 20 pregnan- 
cies per 100 women, but the Pearl rate would increase 
to (20/980) x 1200 = 24, since 20 of the women were 
observed for only 1 month. The 1-month life-table 
pregnancy rate would also be 20 per 100 women while 
the Pearl rate based on the first month of follow-up 
would balloon to (20/100) x 1200 = 240, or 240 preg- 
nancies per 100 woman years of exposure. Even though 
the Pearl rate and the life-table pregnancy rate are 
governed by the same function, they measure different 
parameters and can give widely varying values. 

Providing a statistical comparison of Pearl rates does 
not replace the need for comparing pregnancy rates 
calculated by life-table methods. In studies that report 
both measures but rely on life-table rates for a statistical 
comparison of efficacy, it may be useful, in a descriptive 
sense, to present a confidence interval for the differ- 
ence or the ratio of Pearl rates. Since Pearl rates usually 
change with time, it is important that they be compared 
at the same time point. If Pearl rates are the only mea- 
sures of efficacy used and a comparison is desired, the 
methods presented here are appropriate. 

Most investigators are interested in comparing Pearl 
rates two at a time. However, the method can be ex- 
tended to test simultaneously the equality of more than 
two Pearl rates. The extension involves assembling the 
data in a way similar to Table I but with as many col- 
umns as there are contraceptives to be compared. If 
the Pearl rates are equal, the proportion of the total 
pregnancies attributable to each contraceptive method 
equals the proportion of total exposure time attribut- 
able to the respective method, and the multinomial 
probability distribution can be used to evaluate the sta- 
tistical significance of any differences. We have not il- 
lustrated the extension because the problem is not en- 
countered very often and because it would add to the 
complexity of the paper. We would be pleased to pro- 
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vide the details of applying the extension to any inter- 
ested reader. 

Although the Pearl rate is specific to pregnancy, the 
concept of incidence density can be applied to other 
risks that are of interest in clinical studies of contra- 
ceptives. The formulas given earlier for comparing 
Pearl rates can be used to compare incidence densities 
for other risks. 
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Complete heart block in a fetus associated with maternal 


SjOgren’s syndrome 
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This report illustrates the case of a fetus who was diagnosed by M-mode echocardiography, at the 
twentieth week of gestation, as having a complete heart block. The mother had a positive antinuclear _ 
antibody test result with antibodies directed against the Ro (SSA) and La (SSB) antigen system consistent 
with the diagnosis of Sjégren’s syndrome. Management and outcome of the pregnancy are discussed. 


(AM J OBSTET GYNECOL 1985;151:660-1.) 
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In this article we report a case in which a fetus was 
diagnosed by M-mode echocardiography as having a 
complete heart block at the twentieth week of gestation. 
The mother had a positive antinuclear antibody test 
result with antibodies directed against the Ro (SSA) and 
La (SSB) antigen system; these results are consistent 
with the diagnosis of Sjégren’s syndrome. The man- 
. agement of the case and the outcome of the pregnancy 
are discussed. 


Case report 

Maternal history. Mrs. D. B., a 30-year-old woman, 
gravida 4, para 3, was referred to the Oregon Health 
Sciences University because of a fetal cardiac arrhyth- 
mia detected by Doppler scanning during a routine 
antenatal check at 20 weeks of gestation. She gave no 
relevant past history except for an onset of herpes zos- 
ter 2 years prior to this pregnancy, which resolved. She 
had no risk factor for structural or functional heart 
disease. She had no specific symptoms of collagen vas- 
cular disorders although she gave a history of episodic 
swelling of the parotid glands. A physical examination 
was normal. A filter paper was inserted into the un- 
anesthetized conjunctival sac at the outer third of the 
lower lid (Schirmer’s test) and showed no tear produc- 
tion at 5 minutes, which is considered abnormal. An 
antinuclear factor test was positive. No anti-DNA an- 
tibodies were present. However, she had positive an- 
tibodies to SSA (Ro) and SSB (La). These findings of 
keratoconjunctivitis with the association of antibodies 
to Ro (SSA) and La (SSB) support the diagnosis of 
primary Sjégren’s syndrome. 

Previous pregnancies. She had three previous nor- 
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mal term deliveries. Her first child is doing well; how- 
ever, her second child had a congenital dislocation of 
the hip and her third child was diagnosed as having 
acute myelocytic leukemia at the age of 1. 

Present pregnancy. The present pregnancy was un- 
remarkable except for occasional dryness of the eyes 
and the throat and one episode of upper respiratory 
tract infection which resolved rapidly with antibiotic 
treatment. However, a chronic nonproductive cough 
persisted for 6 weeks. An initial abdominal scan showed 
a normal gross fetal anatomy. Fetal echocardiogram 
showed a normal fetal heart; however, the atrial and 
ventricular rates were varying between 60 and 70 bpm. 
The fetal M-mode echocardiography showed a com- 
plete heart block. The pregnancy was then monitored 
by weekly abdominal ultrasound for fetal growth, for 
fetal ventricular sizes and function, and for evidence 
of fetal heart failure, namely, fetal pericardial effusion 
and enlarged umbilical vein diameter. At 41 weeks ges- 
tation she presented at 8 cm of dilatation and was de- 
livered precipitately of a healthy female infant, weigh- 
ing 2900 gm and with Apgar scores of 7 and 8. The 
blood pressure of the infant was in the range of 50/25 
mm Hg, and the electrocardiogram showed a complete 
atrioventricular block at a rate of 50 to 60 bpm. The 
echocardiogram was found to be normal. The infant 
remained bradycardiac and began having premature 
ventricular contractions for which she had a transfem- 
oral pacemaker placed. Subsequently she developed 
necrotizing enterocolitis which rapidly resolved on a 
regimen of antibiotics and parenteral hyperalimenta- 
tion. The infant improved over the next few days and 
was discharged at the age of 22 days of life. 


Comment 

Congenital complete heart block, which has an in- 
cidence of 1/20,000 live births, can occur in anatomi- 
cally abnormal hearts in which there is an interruption 
of the conducting system. Antinuclear antibodies, 
which are known to cross the placenta, may cause con- 
genital heart block in a mother with collagen disease.' 
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There is a family of circulating autoantibodies di- 
rected against components of the cell nucleus. Anti- 
bodies directed against extractable nuclear antigens can 
be found in systemic lupus erythematosus and other 
collagen diseases. Anti-SSA (Ro) anti-SSB (La), anti- 
RNP, anti-PMI, anti-Sm, anti-Sci-70, and anti-DNP are 
other such antibodies. Anti-Ro (SSA), anti-La (SSB), 
anti-RNP, anti-PM-1, anti-Sm, anti-Sci-70, and anti- 
DNP are frequently found in patients with primary 
Sjégren’s syndrome. More specifically, the anti-SSA 
(Ro) antibody is a marker for risk of congenital com- 
plete heart block. It is important to note that anti-Ro 
(SSA) alone does not produce a positive result for an- 
tinuclear antibody on conventional tests; a special test 
procedure is needed that requires the laboratory to be 
notified of the specific test wanted. In the patients with 
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positive results for antinuclear antibody and negative 
results for systemic lupus erythematosus, an anti-Ro 
test should be requested. The presence of antibodies 
to Ro(SSA) in the maternal serum may result in per- 
manent damage of the conducting system in infants, 
and this serves as a unique marker for the risk of iso- 
lated congenital complete heart block. Serial fetal echo- 
cardiography avoids an inappropriate obstetric inter- 
vention and premature delivery of such infants. 
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Failure of exogenous prostacyclin to change placental and fetal 


blood flow in preeclampsia 
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Seven patients with acute preeclampsia and six with superimposed preeclampsia were infused intravenously 
with incremental doses of prostacyclin (up to 8 ng/min/kg during 80 minutes). Prostacyclin infusion was 
accompanied by significant decreases in maternal blood pressure and consistent rises in maternal plasma 
or urinary 6-keto-prostaglandin Fia but it caused no changes in maternal or fetal pulse rate or uterine 
contractility. Moreover, prostacyclin did not change the placental and umbilical blood flow, which were 
measured before and at the end of infusion. All women experienced facial flushing and two complained of 
headache during infusion. There was no difference in prostacyclin effects between women with acute 

or superimposed preeclampsia. These results may be taken as evidence that intravenous prostacyclin is 
not a specific therapy to increase placental or umbilical blood flow in preeclampsia. (AM J OBSTET GYNECOL 


1985;151:661-5.) 
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There is much evidence to suggest that preeclampsia 
is accompanied—primarily or secondarily—by defi- 
cient generation of vasodilatory and antiaggregatory 
prostacyclin in maternal and fetoplacental tissue.'* This 
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may lead to generalized vasoconstriction, platelet acti- 
vation, and even to reduced blood flow in the umbilical 
vessels.* Therefore much hope has been focused on the 
possible use of prostacyclin as a treatment of pre- 
eclamptic pregnancies, and indeed, exogenous pros- 
tacyclin decreased blood pressure in preeclamptic 
women.” ê However, the fetal complications in pre- 
eclampsia are evidently a result of the inadequacy of 
placental blood flow.” *® Thus it is conceivable that if 
prostacyclin has a specific therapeutic effect on pre- 
eclampsia, it should increase the blood flow in the pla- 
centa and/or fetus. 

We therefore studied the effect of exogenous pros- 
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Table I. Clinical characteristics as well as maternal blood pressure and heart rate before and at the end of 
prostacyclin infusion l 





Maternal blood pressure 







Maternal heart 
rate 





Mean arterial 
pressure 





91 80 102 91 78 78 
112 103 129 119 87 97 
113 102 121 117 80 96 
95 80 114 98 70 75 
98 71 113 88 78 71 
91 70 105 88 108 90 
100 84} 114 100+ 84 85 
4.1 6.0 4.1 5.8 5.4 4.6 
94 80 109 94 96 94 
107 73 120 83 73 83 
107 106 128 114 82 92 

98 94 112 112 86 87 
103 93 123 113 58 72 

86 74 108 97 73 70 
101 94 119 116 61 66 
99 88} 117 1044 76 81 
2.8 4.6 2.8 4.8 5.1 4.2 
100 86§ 116 102§ 79 82 
2.3 3.6 2.4 3.9 3.8 3.1 





Diagnosis No pregnancy 
Superimposed 1* 35 157 151 
preeclampsia 2* 36 172 177 
3 32 161 156 
4* 36 140 138 
5 32 148 129 
6* 37 141 134 
Mean 153 147 
+ SE 4.9 7.3 
Severe acute 7* 34 141 142 
preeclampsia 8 28 144 123 
gro 28 165 167 
10 38 149 147 
11 33 157 153 
12 36 149 141 
13 31 ` 160 147 
Mean 152 146% 
+ SE 3.3 5.0 
Total group Mean 153 145 
+ SE 2.8 4.9 
*Treatment by clonidine before the study. 
tp<0.01. 
tp<0.05, 
§p<0.001. 


tacyclin on the placental and fetal blood flow in human 
"preeclampsia. 


Material and methods 


Thirteen women with preeclampsia were studied 

` with the approval of the local committee of ethics be- 
tween 28 and 38 weeks of gestation (Table I). Seven 
patients had been admitted to hospital because acute 
severe preeclampsia (blood pressure repeatedly =160/ 
110 mm Hg and proteinuria 1.0 gm/day). Six women 
had already been hypertensive before pregnancy, but 
the blood pressure increased to 160/110 mm Hg during 
pregnancy, and proteinuria ensued. All patients were 
treated with bed rest and six patients with clonidine 
(150 to 300 pg/day) before the study (Table I), and 
blood pressure levels decreased from those at admis- 
sion. The deliveries took place 1 to 13 days after the 
study abdominally (n = 9) or vaginally (n = 4). One 
newborn infant (Case 9) with a birth weight of 850 gm 
and gestational age of 30 weeks died at the age of 2 
days because of respiratory distress syndrome. She was 
delivered by cesarean section, which was done for ma- 
ternal indications (uncontrollable rise in blood pres- 
sure, proteinuria >10 gm/day). The other newborn 


infants, whose birth weights ranged from 980 to 2840 
gm, were in good condition at delivery and survived. 

Prostacyclin (epoprostenol), synthesized by The Up- 
john Co. (Kalamazoo, Michigan) and formulated by the 
Wellcome Foundation (Beckenham, England) was dis- 
solved in glycine buffer, pH 10.5, and infused intra- 
venously by means of four incremental doses of 1, 2, 
4, and 8 ng/min/kg for 20 minutes. The infusion was 
started at 10 AM, and 30 minutes before and during 
the infusion the women lay in 15-degree left laterally 
tilted position. 

The intervillous blood flow was measured before and 
at the end of prostacyclin infusion by means of an in- 
travenous xenon 133 isotope clearance method.? The 
result was expressed in milliliters of blood per minute 
per 100 ml of the intervillous space. For this method 
it is essential that the placenta lies on the anterior wall 
of the uterus, and this was the case in our subjects. 

The umbilical vein blood flow was measured by a 
combination cf real-time ultrasonography and pulsed 
Doppler ultrasound." Briefly, the Doppler transducer 
was fixed at a 50-degree angle to the real-time trans- 
ducer, which was adjusted on the maternal abdomen 
to lie parallel to the umbilical vein of the fetus. We used 
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Fig. 1. Mean levels (+SE) of intervillous blood flow (IVBF) 
before and at the end of prostacyclin infusion in the whole 
group and the two subgroups. 


the mean velocity of the blood in the umbilical vein and 
the vein diameter to calculate blood flow. The flow was 
expressed in milliliters of blood per minute per kilo- 
gram of fetal weight, which was estimated from the 
biparietal and body diameters at the time of flow mea- 
surement." 

The maternal blood pressure and pulse frequency 
were recorded at 3-minute intervals with Doppler 
equipment (Dinamap, Critikon Ltd., Broadlands, 
Tampa, Florida). Fetal heart rate and uterine activ- 
ity Were monitored constantly with external cardio- 
tocography (Hewlett-Packard 89030A, Palo Alto, Cali- 
fornia). ; 

Blood samples were collected into ice-cold heparin- 
ized tubes containing indomethacin (10 pmol/L, final 
concentration) before and 30 and 8) minutes after the 
start of infusion as well as 90 minutes after its end. The 
plasma was separated and used for the radioimmu- 
noassay of 6-keto-prostaglandin F,, (a breakdown prod- 
uct of prostacyclin).’? Two 4-hour urine samples from 
the mothers were collected as well, one before the start 
of prostacyclin infusion and the other from the onset 
of infusion. A 10 ml urine sample was acidified to pH 
3.0 with a 1N hydrochloric acid and passed through 
the octadecylsilyl silica cartridge (Sep-Pak,, Cartridges, 
Waters Associates Inc., Milford, Connecticut), which 
was prewashed successively with 5.0 ml of ethanol, wa- 
ter, and 0.1N acetic acid.'* The cartridge was then 
washed with 10% ethanol (5.0 ml) and petroleum ether 
(5.0 ml). The 6-keto-prostaglandin F,, adsorbed was 
eluted in 2.0 ml of ethylacetate and evaporated to dry- 
ness under a nitrogen stream, The sample was further 
purified with high pressure liquid chromatography (M- 
740, Spectra-Physics Inc., Santa Clara, California), with 
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Fig. 2. Mean levels (+ SE) of umbilical vein blood flow (UVBF) 
before and at the end of prostacyclin infusion in the whole 
group and the two subgroups. 


use of a Sherisorb 5 pm ODS II column (Phase Sepa- 
rations Ltd., Industrial Estate, Queensferry, CLWD, 
England) and a mobile phase of water/acetonitrite/ 
acetic acid (69.95 : 30.0:0.05) with a flow rate of 2 ml/ 
min. 6-Keto-prostaglandin F;,, eluted at 3 minutes and 
separated totally from'the other prostanoids. The frac- 
tion containing 6-keto-prostaglandin F,, was collected, 
evaporated to dryness, and dissolved in phosphate- 
buffered saline solution with 0.1% of gelatine. Two 
different size aliquots, both in duplicate, were taken for 
the radioimmunoassay.” The result was expressed as 
nanograms of 6-keto-prostaglandin F,, per 4-hour 
urine sample. l l 

The results were subjected to the ¢ test for paired 
observations and regression analysis (Spearman). l 


Results 


Intervillous and umbilical vein blood flow. Prosta- 
cyclin infusion did not change intervillous blood flow 
in acute or superimposed preeclampsia (Fig. 1). In con- 
trast, the intervillous blood flow in the whole group 
before prostacyclin infusion (106.4 + 24.7 ml/min, 
mean + SE) fell slightly during the infusion (81.0 = 
13.7 ml/min), although the fall was not significant 
(p > 0.05). The individual changes in intervillous blood 
flow during prostacyclin infusion were unrelated to the 
preinfusion intervillous blood How. Also the umbilical 
vein blood flow was unaffected by prostacyclin infusion 
in the subgroups or in the total series of the patients 
(Fig. 2). The individual changes in umbilical vein blood 
flow during prostacyclin administration were not in cor- 
relation with the preinfusion umbilical and intervillous 
blood flow. | 

Maternal hemodynamics. The diastolic and mean 
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Fig. 3. Plasma and urinary 6-keto-prostaglandin Fia (mean +, 


SE) before, during, and after prostacyclin infusion dur- 
ing late pregnancy. Asterisks indicate significant differences 
in comparison with the preinfusion value: ** = p < 0.01; 
HH ae =p< 0.001. 


arterial pressure (mean ‘arterial pressure = diastolic 
pressure + % pulse pressure) fell during prostacyclin 
infusion and also in women with acute or superimposed 
preeclampsia (Table 1). This effect was already seen’at 
the infusion rate of 1 ng/min/kg. The maternal heart 
rate did not change (Table.I). Also, the patterns of fetal 
heart beat and uterine contractility were unaffected by 
prostacyclin. Lo 

All women experienced neck and facial flushing, 
which necessitated the lowering of the prostacyclin dose 
in Case 1. The subjects in Cases 6 and 10-complained 
of headache, and in Case 3 of restlessness, which also 
necessitated a temporal decrease in ‘prostacyclin dose. 


. Plasma and urinary 6- -keto-prostaglandin Fia The- 


prostacyclin infusion was accompanied by marked rises 
in plasma ¢ 6-keto- -prostaglandin Fia which disappeared, 
however, within 90 minutes after, the infusion (Fig. 3). 
Also, the urinary 6- keto- -prostaglandin Fai excretion in- 
creased about 10 times during and following prosta- 
cyclin infusion. The individual rises in plasma or uri- 

nary 6-keto-prostaglandin F,, were unrelated te the 
intervillous and umbilical vein blood flow. 


Comment l 


The prostacyclin infusion up to 50 ng/min/kg is 
known to decrease blood pressure and to increase pulse 
rate in men’*'® and ‘in ‘nonpregnant women.” We in- 
fused prostacyclin (up to 8 ng/min/kg) into pregnant 
women ‘and ‘found significant decreases in maternal 
blood pressure but no change i in maternal or fetal pulse 
rate or in uterine contractility. Considering the speci- 
ficity by which prostacyclin infusion i increases pulse rate 
in nonpregnant subjects even before the fall of blood 
pressure, 31417 it was astonishing that the pulse rate did 
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not rise in our pregnant volunteers. This may imply 
that the chronotropic mechanism becomes more or less 
tolerant to the effect of exogenous prostacyclin during 
pregnancy, perhaps as a result of increased generation 
of endogenous prostacyclin, which is characteristic for 
pregnancy. It remains to be seen whether this “toler- 
ance” can be overcome by increasing prostacyclin doses, 
but such a study i is not ethically sound at the present 
time. 

In view of the instability of prostacyclin in physiologic 
pH and perhaps its more rapid metabolism in the preg- 
nant than in the nonpregnant state, one may argue that 
the doses of prostacyclin were too small and perhaps 
never reached the placenta and/or fetus in concentra- 
tions high enough to exert a physiologic effect. How- 
ever, this is unlikely, because prostacyclin is much more 
stable in the presence of albumin resembling the phys- 
iologic condition (half-life’of about 60 minutes)’* than 
in pure buffer solution (half-life of about 2-3 minutes). 
Furthermcre , judging from comparable rises in plasma 
6-keto- -prostaglandin F,, following prostacyclin infu- 
sion in nonpregnant women” and in pregnant women, 
as-seen in this work, one may conclude that at least the 
hydrolysis of exogenous prostacyclin to 6- -keto-prosta- 
glandin F,, does not differ between the: nonpregnant 
and pregnant state. Therefore we suppose that pros- 
tacyclin reached the placenta i in our subjects, but we do 
not know if it crossed’ it to the fetus.’ 

We determined. placental and umbilical blood flow 
with the methods that have been widely used in clinical 
research. 20.21 These measurements, although still under 
some criticism in their reliability i in absolute terms®® 3 
are most useful, for example, when relative flow 
changes in response to a drug treatment are being stud- 
ied. In this work we infused prostacyclin in such doses 
that clear effects in maternal vasculature and plasma 
and urinary 6-keto-prostaglandin F,, were seen. In view 
of prostacyclin deficiency in preeclampsia’ and the ini- 
tial optimism regarding thé treatment of these com- 
plications with prostacyclin,*® we expected to see in- 
creases in intervillous blood flow and/or umbilical vein 
blood flow during prostacyclin infusion. Further sup- 
port for this expectation came from the data of Clark 
et al., who demonstrated a rise in uterine blood flow 
following prostacyclin infusion in pregnant sheep. 
However, prostacyclin infusion did not change the fe- 
toplacental circulation in our subjects. Thus our human 
data seem to be in accordance with the results obtained 
from sheep modéls when maternal prostacyclin infu- 
sion led to increased cotyledonary resistance with de- 
creased placental blood flow despite increased flow rate 
in nonplacental uterine areas.” 

‘In conclusion, intravenous infusion of prostacyclin 
decreases blood pressure in preeclamptic pregnancies. 
This may lend further support to the role of prosta- 
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cyclin deficiency in this complication. Nevertheless, an 
infusion of pharmacologic doses of prostacyclin did not 
increase placental or umbilical blood flow. A more pro- 
longed treatment with intravenous or oral prostacyclin 
analogues when they will be available could perhaps 
proye more effective than the short-term infusion of 
prostacyclin. D l 


We are grateful to Dr. John O’Brady of Wellcome 
Co. for the’supply of prostacyclin. 
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CURRENT INVESTIGATION 


Analysis of the human fetal skeleton and organs with 


xeroradiography 


B. Rafael Elejalde, M.D., ‘Maria Mercedes de Elejalde, and Michael Gilman 


Milwaukee, Wisconsin 


We have used xeroradiography to study normal and abnormal fetuses including some with anencephaly, 
hydrocephalus, spina bifida, osteogenesis imperfecta (type IV), Jeune syndrome, radial aplasia, 
thanatophoric dysplasia, and Pena-Shokeir syndrome. Xeroradiography images the lines of ossification 
and epiphyses in great detail, shows ossification, and reveals abnormalities that alter bone modeling as 
seen in Jeune syndrome, osteogenesis imperfecta (type IV), and thanatophoric dysplasia. This technique 
can be used successfully to examine soft tissues and organs. It can also be usad in combination with 
contrast materials to identify the lateral véntricles, the cardiovascular, gastrointestinal, urinary, and 
respiratory systems, and the cavities (pleural and peritoneal) of the fetal body. (AM J OBSTET GYNECOL 


1985;151 :666-70.) 


Key words: Fetus, bone, xeroradiography, skeleton, ultrasonography 


Xeroradiography is a technique that uses roentgen - 


rays to image soft tissues. It has been used extensively 
in analysis of the human breast. Because of its high 
resolution of tissues with low mineral conteni, we use 
it to analyze the structure of the skeleton and organs 
of stillborn infants and fetuses that were spontaneously 
or voluntarily aborted. 

The fetal skeleton has provoked the curiosity of re- 
searchers for a long time. The first account we have 
been able to find of a systematic analysis is the book 
Osteogenia Foetuum, written by Kerchringii’ in 1717. 
This study was followed by others.?* Cruikshank et al.* 
described the appearance of the ossification centers in 
the human fetus. Alizarin stain of the fetal skeleton has 
been used in humans. and animals to analyze the de- 
` velopment of bones’. 

When a spontaneous abortion or stillbirth occurs, it 
is important to examine the embryo or fetus carefully 
to determine the cause of death and the consequences 


for future reproduction. ‘In cases of repeated sponta- , 


neous abortions or stillbirths, a genetic cause may be 
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detected by examining the fetus. X-ray imaging has 
been recommended as part of the fetal examination.” ® 

Here we describe the results of the use of xerora- 
diography in 66 fetuses sent to the Genetics Laboratory 
for study to demonstrate its high resolution and use- 
fulness in the analysis of the human fetal phenotype 
because it reveals details not obtainable as clearly by 
other methods. 


Material and methods 


Fetuses aborted (spontaneously and voluntarily) are 
normally sent for phenotypic, cytogenetic, and bio- 
chemical analysis to the Genetics Laboratory. Conven- 
tional x-ray films are part of our routine examination. 
The last 66 of them (some normal and some affected 
by different conditions) were studied by xeroradiog- 
raphy (some by both methods). The cases of voluntary 
termination had been preceded by prenatal diagnosis, 
including ultrasonography and amniocentesis. 

Anterior/posterior (Figs. 1 and 2) xeroradiographs 
and conventional x-ray images were obtained as soon 
after receipt of the fetus as possible. A complete au- 
topsy was performed and tissue samples were obtained 
for cukure and cytogenetic analysis. At times bones 
were removed and xeroradiographed (Figs. 3 and 4). 
When the autopsy was performed sectionally, xerora- 
diographs of the fetal sections were obtained. Contrast 
media were used to delineate the cardiovascular system, 
the lateral ventricles of the brain, the spinal canal, the 
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Fig. 1. Anterior/posterior xeroradiograph of a 21-week fetus. 
Note the detailed image of bone structure. Delineated by the 
contrast media are the ventricular system and the medulla and 
medullar canal (filled with contrast media). Also shown are 
the gastrointestinal tract (esophagus, stomach, intestine, and 
part of the left bronchial tree) and the thickness of the skin 
and subdermal tissue. 


gastrointestinal tract (Figs. 1, 5, and 6), the urinary 
tract, and the bronchial tree (Fig. 5). A Picker x-ray 
instrument was used with the mammography fitting at 
200 mA, 1% seconds, and varying from 38 to 48 kV, 
depending upon fetal size. Both positive and negative 
xeroradiographic images were obtained. Since xero- 
radiography produces mirror images, it is important to 
invert the pictures so that the organs are localized in 
their normal position. 


Results 

This method produces detailed images of different 
bone structures including metaphyses (Figs. 1 to 6) and 
epiphyses (Figs. 3 and 4) because of the edge enhance- 
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Fig. 2. Anterior/posterior view of a 12-week fetus. Note the 
resolution of the fetal skeleton that is not visible in this detail 
on conventional x-ray films and is most noticeable on the skull 
bones. 





Fig. 3. Bones of two fetuses at 20 weeks of gestation, one 
affected by Jeune syndrome (J) and the other normal (N). 
Note the differences in the shape (Jeune syndrome bones are 
shortened and bowed) and in the structure of the endochon- 
dral and perichondral bone. Note the epiphyses and growth 
plate. U, Ulna; R, radius; H, humerus; Fe, femur; T, tibia: F, 
fbula. 
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Fig. 4. Bones [humerus (H), ulna (U), radius (R), femur (Fe), 
tibia (T)] of a fetus at 19 weeks of gestation affected by osteo- 
genesis imperfecta type IV. Note the abnormal shape of me- 
taphyses and epiphyses that detach easily, the abnormal struc- 
ture of the endochondral and perichondral bones, and the 
fractures. 


< ment qualities of xeroradiography. For best results the 
-bones should be removed from the fetal body. The 
© quality of the image is better than that produced with 
conventional x-ray films. It also allows for the early 
‘visualization of unmineralized bones at 10 to 12 weeks 
of gestation when the skeleton is barely visible on x-ray 
films (Fig. 2). 
This method has been used to analyze fetuses with 
major defects detected ultrasonographically: (1) Con- 
radi disease at 19 weeks, ultrasonographically charac- 
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Fig. 5. Anterior/posterior view of a stillborn infant affected 
by the Pena-Shokeir syndrome. Note the positioning of the 
extremities and the oropharynx, trachea, and gastrointestinal 
tract, which is delineated by contrast media, The joints are 
fixed (arthrogryposis multiplex). The ribs are abnormally 
shaped and positioned; also delineated are the skin and the 
subdermal tissue and muscular bundles, most noticeable on 
the right thigh and leg. 


terized by short bones with metaphyseal stippling: (2) 
Pena-Shokeir syndrome detected by ultrasonography 
that showed absent movements, contractures, and hy- 
poplastic maxilla; (3) VACTERL syndrome (Vertebral 
anomalies, Anal atresia, congenital Cardiac disease, 
Tracheoesophageal fistula, Renal anomalies, Radial 
dysplasia, and other Limb defects) at 35 weeks; (4) short 
cord syndrome at 18 and 20 weeks, with extremely 
short cord and abnormal lower spine, absent vertebral 
and iliac bones, and abnormal abdominal wall; (5) ure- 
teral obstruction at 33 weeks, detected by ultrasonog- 
raphy because the abdomen was filled with fluid and 
there was an empty bladder with an abnormally dilated 
ureter and duodenal atresia; (6) hydrocephalus and 
spina bifida at 22 weeks—an ultrasonographic exami- 
nation showed dilated ventricles due to stenosis of the 
aqueduct of Sylvius and spina bifida; and (7) anen- 
cephaly. All of these conditions and the signs cited were 
diagnosed in utero by ultrasonography. Three exam- 
ples are shown in this paper to illustrate the results 
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obtained: Jeune syndrome at 17 weeks (Fig. 3), osteo- 
' genesis imperfecta at 19 weeks (Fig. 4), and Pena- 
Shokeir syndrome at 34 weeks (Fig. 5). Most of the 
fetuses (41) were normal by xeroradiography, external 
examination, and autopsy. 

Fig. 3 shows bones of a normal fetus designated N 
and those of the fetus affected by Jeune syndrome. All 
long bones of the Jeune syndrome fetus show a narrow 
diaphysis with very little or almost absent endochondral 
bone and prominent perichondral bone; this area cor- 
responds to the center of angulation showing the excess 
of perichondral bone on the concave side. 

Xeroradiographs of bones of a fetus with osteogen- 
esis imperfecta (Fig. 4) show complete absence of the 
ossification rays of normal endochondral bone and al- 
most complete absence of perichondral bone; they also 
show fractures and bowing. The epiphyses detach easily 
from the metaphyses. Ossification is spotty. 

Xeroradiography also images the axial skeleton (Figs. 
1, 2, 3, 5, and 6) in greater detail than conventional 
x-ray films, with visualization of the ossification centers 
and trabeculae in (1) the vertebrae, the transverse and 
spinal processes, and the vertebral bodies; (2) the skull 
bones; (3) the scapulas; and (4) the iliac bones. Images 
obtained with contrast media allow for the examina- 
tion of fetal organs such as the lateral ventricles and 
the cardiovascular, gastrointestinal, urinary, and respi- 
ratory systems. Because of their small size, these 
organs are very difficult to examine adequately by an- 
atomic dissection. Xeroradiography will detect abnor- 
malities not recognizable by other means, such as an 
obstruction of the bronchial system, the esophagus, or 
the gastrointestinal and urinary tracts. 

Positive xeroradiographs were obtained for all fe- 
tuses; negative xeroradiographs were taken from only 
three of them. The quality of the positive image was 
by far better than that of the negative one, which is not 
routinely used. Several attempts have been made to 
visualize soft tissue including the heart, muscular bun- 
dies, and others; so far we have not been successful 
with fetuses in the first and second trimesters. On the 
basis of results obtained when third-trimester fetuses 
were analyzed (Figs. 5 and 6), the technique appears 
to be promising; at this stage, the stomach, intestine, 
skin, muscular bundles, and oropharynx are seen with 
the same technique used to visualize the skeleton. 


Comment 


When a dead fetus is delivered, a very important is- 
sue is to analyze the parents and the fetus as thoroughly 
and completely as possible in order to find the probable 
cause. The information obtained is used to assess the 
risk of recurrence and to counsel the family. 

When a pregnancy is interrupted after prenatal di- 
agnosis (ultrasonography and amniocentesis) because 
the fetus is abnormal, a complete examination with ac- 


* 
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Fig. 6. Lateral view of the same fetus before contrast media 
were used, demonstrating hypoplasia of the midface and of 
the mandible. Note the oropharynx delineated by air, includ- 
ing the upper part of the trachea. The spine appears shorter 
than normal. Note the abnormal shape of the vertebral bodies 
and the position of the extremities. The ossification of the 
bones is clearly noticeable. The stomach and intestine are vi- 
sualized without contrast media. The muscular bundles are 
also visible on both legs. 


curate documentation should be done, including pic- 
tures, microscopic examination, and x-ray visualization 
of the fetal skeleton. Recently, we decided to use xe- 
roradiography not only because of its sharp and clear 
resolution of fetal bone structure and because it shows 
details not visible by eye, conventional x-ray films, or 
histologic analysis but also because it demonstrates the 
organization of the ossification centers, the trabeculae, 
and the structure of the epiphyses (Figs. 3 and 4). It 
also differentiates the endochondral bones from the 
perichondral bones (Figs. 3, 4, and 5). 

The defects on the diaphyseal structure of the bones 
of the fetus with Jeune syndrome (Fig. 3), osteogenesis 
imperfecta type IV (Fig. 4) and thanatophoric dysplasia 
are interesting examples of the possibilities of this tech- 
nique. The fetus with Jeune syndrome (Fig. 3) ap- 
peared to have a reduced amount of endochondral 
bone with very narrow diaphyses suggesting a failure 
in the process that normally follows absorption of this 
type of bone. The fibulae were not bowed; it is known: 
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that the fibula has a different system of ossification 
which is regulated by direction of the nutrient artery 
of the bone.’ The fibulae were severely shortened and 
thinned when compared with a normal bone. This ob- 
servation, not documented before in the human fetus, 
may not be unique of Jeune syndrome but indicates 
that there are major defects in the way the embryonal 
endochondral bone is absorbed, the formation of the 
medullar canal, and how the perichondral bone de- 
velops. In osteogenesis imperfecta (Fig. 4) a more pro- 
found defect in the structure of the bone is suggested 
by the xeroradiographic images characterized by 
clumping of the ossification rays that are normally lin- 
ear following the main axis of the bone. In osteogenesis 
imperfecta the bones are severely bowed and the peri- 
chondral bone is almost completely absent. 

Another advantage of this technique is its ability to 
visualize organs and soft tissues inside the fetal body 
(Figs. 1, 5, and 6). The combination of this technique 
with the use of contrast media injected through the 
arterial, ventricular, bronchial, gastrointestinal, and 
urinary systems and into different cavities (peritoneal 
and pleural) produces detailed views of the system and 
thus enhances our ability to detect abnormalities of the 
fetal organs and systems. 

In the third trimester of gestation, some other struc- 
tures are revealed in the fetus: the intestine, the oro- 
pharynx, the skin, the subdermal tissue, and the mus- 
cular bundles (Figs. 5 and 6). Refinement of the tech- 
nique will allow for a more sophisticated view of the 
fetal organs and tissues. 

In cases of hydrocephalus it allows for the determi- 
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nation of the different types, especially when the aq- 
ueduct is stenotic and does not allow the fluid to flow 
to the spine as it normally does when injected into the 
ventricle. 

We propose that this technique be used for the anal- 
ysis of fetuses that are received for genetic or anatomic/ 
pathologic analyses and for the analysis of normal and 
abnormal fetal bones, organs, and tissues, with or with- 
out contrast media, to enhance the completeness of the 
examination of the human fetus. 
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Endotoxemia in the neonatal lamb 


W. F. O’Brien, M.D., S. M. Golden, M.D., Commander, USN, S. E. Davis, Captain, PHS, 


and M. C. Bibro, Lieutenant Commander, MC, USN 
Bethesda, Maryland 


Although gram-negative sepsis is a major cause of neonatal morbidity and mortality, our understanding of 
endotoxemia in the neonate has been hampered by the lack of experimental models. Previous studies 
have suggested neonatal hyporesponsiveness to endotoxin. We studied unanesthetized neonatal. lambs 
which had been exposed to the environment prior to study, These animals demonstrated the classic 
early phase changes of endotoxemia including pulmonary hypertension which was dependent upon 
prostanoid production. This model allows further studies of endotoxemia in the neonate. (Am J OBSTET 


GYNECOL 1985;151:671-4.) 


Key words: Endotoxemia, neonate, sepsis 


_ Although antibiotic therapy has significantly reduced 
impact of pediatric infections, gram-negative sepsis 
$ a major cause of neonatal morbidity and mortality.’ 
_ Current understanding of endotoxic shock in the adult 
“has relied heavily upon observations in experimental 
“models. The pathophysiology of this syndrome in the 
neonatal animal, however, has received little attention. 
Since developmental differences in response to the ef- 
fects of gram-negative sepsis may exist,” ’ we studied 
the short-term effects of Escherichia coli endotoxin in- 
jection in the neonatal lamb. model. As prostaglandins 
_ play an important role in the manifestations of endo- 
toxemia in the adult ewe, we further investigated the 
role of prostaglandins E and F and inhibition of cyclo- 
oxygenase on this response. 


Material and methods 


Studies were conducted on mixed-bred lambs of ei- 
ther sex of less than 7 days of age (range, 0.5 to 6.0 
days; mean, 2.8 days). The lambs were maintained on 
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BASIC SCIENCE SECTION 


a farm with their mothers and transported on the day 
of the procedure. 

The cervical region was infiltrated with 4 to 6 mg of 
Xylocaine and the common jugular vein. and: carotid: 
artery were exposed. A flow-directed balloon catheter 
(Fr. 5, Swan-Ganz, Edwards Laboratories, Santa Ana, 
California) was inserted into a jugular vein and ad- 
vanced into the pulmonary artery. Correct catheter. 
placement was determined by observing the character- 
istic pressure tracings and was confirmed at necropsy. 
Early trials demonstrated that repeated balloon infla- 
tion for determination of mean capillary wedge pres- 
sure or rapid injection of iced saline led to catheter 
displacement or unreliable recordings. Therefore only 
measurements of mean pulmonary arterial pressures 
were performed. The carotid artery was cannulated 
with a No. 18-gauge catheter via the same exposure: 
Mean pulmonary and systemic arterial pressures were | 
measured with pressure transducers (Statham. P37B, 
Statham Co., Oxnard, California) and recorded on a 
multi-channel recorder (Hewlett-Packard, Rockville, 
Maryland). 

Endotoxin was obtained from commercial sources (£. 
coli 0 111:B4 lipopolysaccharide, Difco Laboratories, 
Detroit, Michigan) and was prepared on the day of the 
procedure with pyogen-free 0.9% sodium chloride 
used to yield a final concentration of 0.5 mg/ml. 

All blood samples were collected from peripheral ar- 
teries via indwelling catheters and were replaced iso- 
volumetrically with sterile saline solution. Arterial Pos 
pH, Pco,, and base excess were determined with an. 
analyzer calibrated at 37.5° C (IL 813, Instrumentation 
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Fig. 1. Mean systemic and pulmonary arterial pressures prior 
to (time 0) and following injection of endotoxin (1 mg/kg) or 
saline solution (2 ml/kg). *p < 0.05, Student’s paired ¢ test, 
difference from time 0. 








‘Laboratories, Lexington, Massachusetts) and were cor- 
-rected for hematocrit. Leukocyte and platelet counts 
‘were determined manually from ethylenediaminetetra- 
acetic acid-containing samples and differential counts 
were made from smears. Samples for determination of 
plasma levels of prostaglandins F and E were collected 
into heparinized tubes maintained at 0° C containing 
indomethacin to yield a final concentration of 10 pg/ 
“mi, Tubes were centrifuged at 3° C within 10 minutes 
of collection and stored at — 70° C until analysis. 
Systemic plasma levels of prostaglandins F and E 
were. determined via radioimmunoassay following ex- 
traction with ethyl acetate as previously reported.’ All 
samples were assayed in duplicate and results were cor- 
rected for extraction loss. The intra-assay coefficient of 
variation was 8% and the interassay coefficient of vari- 
pation was 11%. Results were expressed as picograms of 
< prostaglandin F or E per milliliter of plasma. 
o Three. groups of animals were studied. Group 1 
= (n-= 4) received 1 mg/kg of endotoxin. Group 2 
(ùn = 4) received 1 mg/kg of endotoxin 30 minutes after 
_ >) receiving 10 mg/kg of sterile sodium ibuprofen (The 
_ Upjohn Company, Kalamazoo, Michigan). Group 3 
(n = 3) received pyogen-free sterile sodium chloride 
: (vehicle), 2 ml/kg. All solutions were injected into the 
_ superior vena cava of the lamb. 


Results 


Mean arterial pressures. Mean pulmonary and 
systemic arterial pressures prior to and following in- 
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Table I. Systemic arterial Po, prior to (time 0) 
and following injection of 1 mg/kg of E. coli 
endotoxin (groups | and 2) or 0.9% saline 
solution (group 3) into neonatal lambs 









PO, (torr, mean + SEM) 








+10 min +20 min 





] 72 +3 44 + 3* 49 + 4* 51 + 6* 
2 86 + 12 83 + 14 93 + 12 84 + 16 
3 84+ 5 80 + 6 74 +6 8446 





Group l (n = 4): endotoxin, | mg/kg; group 2 (n = 4): 
ibuprofen, 10m/kg plus endotoxin, 1 mg/kg; group 3 (n = 3), 
0.9% saline solution, 2 ml/kg. 

*p < 0.01, differences from time 0, Student's paired ¢ test. 


jections are illustrated in Fig. 1. Lambs receiving endo- 
toxin alone demonstrated a rapid rise in mean pul- 
monary arterial pressure with a subsequent decline to- 
ward baseline values during the 20-minute observation 
period. This group also demonstrated a transient in- 
crease in mean systemic arterial pressure which was 
evident only at 5 minutes after injection. 

Lambs receiving either saline or endotoxin following 
ibuprofen did not demonstrate any significant change 
in pulmonary or systemic arterial pressures. 

Systemic arterial pH and blood gases. Values of sys- 
temic arterial Po, are listed in Table I. Lambs receiving 
endotoxin alone demonstrated a fall in Po, following 
injection with a subsequent rise toward preinjection val- 
ues. No significant changes were noted in the groups 
receiving either saline solution or endotoxin following 
ibuprofen, 

None of the groups demonstrated any significant 
changes in systemic arterial pH, PCo,, or base deficit. 

Prostaglandin levels. Systemic arterial levels of im- 
munoreactive prostaglandin F and prostaglandin E are 
listed in Table II. Baseline values for both prostaglan- 
dins were significantly lower in lambs receiving ibu- 
profen prior to sampling (group 2) than in groups | 
and 3. Lambs receiving endotoxin alone demonstrated 
significant rises in prostaglandins F and E at 5, 10, and » 
20 minutes following injection. No significant change 
in prostaglandin levels were noted in lambs receiving 
endotoxin following ibuprofen or saline solution in- 
jection. 

Peripheral platelet and leukocyte counts. Systemic 
arterial platelet counts, leukocyte counts, and percent- 
age of neutrophils in the three groups are listed in 
Table III. Lambs receiving endotoxin alone or endo- 
toxin following ibuprofen demonstrated significant de- 
creases in platelet counts, leukocyte counts, and per- 
centage of neutrophils. No significant changes. were 
noted in lambs receiving saline solution. 
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s Table IL Systemic arterial levels in prostaglandins F and E prior to (time 0) and following injection 









Arterial level (pelml, mean + SEM) 





Prostaglandin F 
1 189 + 52 1418 + 232 956 + 164* 979 + 414% 
2 I4 t 2t 43 + 12 3827 33 +2 
3 157 + 44 148 + 45 195 + 21 162 + 43 
Prostaglandin E 
l 168 + 42 790 + 198% 725 + 141 904 + 244* 
2 52 + 23t 53 + 23 55 + 26 88 + 14 
3 124 + 32 141 + 42 155 + 44 139 + 42 





Group 1 = endotoxin, 1 mg/kg; group 2: ibuprofen, 10 mg/kg, plus endotoxin, 1 mg/kg; group 3, 0.9% saline solution, 2 
ml/kg. 

*p < 0.01, difference from time 0, Student's paired £ test. 

tp < 0.01, difference from groups I and 3. 


Table III. Systemic platelet count, leukocyte count, and percentage of neutrophils prior to (time 0) and 
following injection 


















+10 min +20 min 





Group O. min 





Platelets (X 10°/mm') 


43* 579 + 115* 





l 762 + 174 410 + 49% 421 + 
2 972 + 148 842 + 57t 770 + 92* 705 + 64* 
a8 694 + 121 688 + 151 694 + 125 663 + 93 
Leukocytes (x 10°/mm*) 
l 4,32 + 1.23 0.96 + 0.22* 0,96 + 0.20* 0.90 + 0,15* 
2 4.55 + 1.08 1.05 + 0.13 0.98 + 0.14 1.10 + 0.20% 
8 3.83 + 0.50 3.83 + 0.49 4.03 + 0.78 3.93 + 0.89 
Polymarphonuclear 
leukocytes (9%) 
l 4146 0.8 + 0.6* 1.0 + 0.2* 4.0 + 0.6% 
2 48 + 8 2.2 + 0.6* 27411" 3.7 + L2* 
3 51 +6 5027 512 48 +3 
Values are mean + SEM. 
*p < 0.01, difference from time 0, Student's paired t test. 
tp < 0.05, difference from time 0, Student's paired ¢ test. 
Comment in neonatal lambs with doses several times higher than 
. In addition to advancing our knowledge of the patho- that required in ewes. Similar findings have been noted 
physiology of endotoxin shock, laboratory models have in regard to the febrile response" and Schwartzman 
allowed controlled investigations of therapeutic regi- phenomenon" in newborn rabbits. 
mens.** These investigations have documented the role In the current investigation the neonatal lamb was 
of the prostaglandins as well as other vasoactive sub- chosen in view of the extensive literature available on 
stances in the early phases of endotoxin shock.“ ‘ the effects of endotoxin in the ewe. Endotoxin was — < 
In contrast to these studies in adult animals, litte injected at doses similar to those required to produce’ - 
information is available on the effects of endotoxin in consistent pulmonary changes in the adult ewe. In con- © 
the neonate. The effects of endotoxin on the fetus are trast to the above-cited reports, there were dramatic 
largely indirect and mediated by changes in uterine responses in pulmonary arterial pressure, systemic Po,, .: 
blood flow and maternal hyperthermia.* * Infusions of and circulating levels of prostaglandins. As in the ewe, 
endotoxin directly into the fetal lamb fail to produce the acute pulmonary effects of endotoxin could be pre- 
alterations in blood pressure or circulating levels of vented by prior administration of ibuprofen, strongly 
prostaglandins.” '° suggesting that they are dependent upon the produc- 
Several studies have provided evidence that this fetal tion of prostaglandins or other cyclo-oxygenase 


hyporesponsiveness is continued into the neonatal pe- products. 
riod. Bech-Jansen et al.” were unable to produce shock The reason for difference between our observations 















and those of Bech-Jansen et al.? in the neonatal lamb 
are not apparent but several differences in the exper- 
imental designs exist. First, in our studies, lambs were 
not anesthetized whereas small amounts of pentobar- 
bital sodium were used in the prior study. Perhaps more 
_ important, in our studies lambs were born on a farm 
and were therefore exposed to bacterial antigens in the 
environment. The neonates studied by Bech-Jansen 
et al. were delivered by hysterotomy, immediately in- 
tubated, and studied within 10 to 20 minutes. Several 
studies have suggested that prior exposure to bacterial 
“antigens may be important in the pathogenesis of the 
early phase of endotoxemia.’ * This exposure would 
not have been possible in animals studied soon after 
- hysterotomy and may account for the lack of response 
noted in that study. 
In summary, our results demonstrate that, under the 
conditions of our study, the neonatal lamb is responsive 
. to endotoxin injection. This response includes pul- 
monary hypertension, decreases in white blood cell and 
© platelet counts, and elevation of circulating levels of 
prostaglandins. This observation allows the use of this 
-model for future studies of the pathogenesis and ther- 
‘apy of endotoxemia in the neonate. 
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o Reproductive tract abnormalities in female mice treated 


neonatally with tamoxifen 


Osamu Taguchi and Yasuaki Nishizuka 
Nagoya, Japan 


immature female mice of the NMRI strain were treated with 20 g/day of tamoxifen or vehicle for the first 
3 days after birth. At 90 days of age, vaginas, uteri, and ovaries were examined histologically. A benign 
epithelial change, vaginal adenosis characterized by abnormal growth of columnar epithelium with glandular 
structures, was found in all of the tamoxifen-treated mice. Anatomic anomalies such as hypospadias, 
cervical hypoplasia, uterine hypoplasia, and absence of corpora lutea also were commonly observed. Such 
abnormalities were not found in the control mice. (AM J OBSTET GYNECOL 1985;151:675-8.) 


Key words: Mouse, tamoxifen, vaginal adenosis, hypospadias, hypoplasia 


Tamoxifen is a nonsteroidal derivative of triphenyl- 
ethylene and is capable of interfering with the actions 
of estrogens. Therefore, the antiestrogen tamoxifen 
has now been widely used for the purpose of endocrine 
therapy of estrogen receptor—positive human breast 
cancer.’ On the other hand, an estrogen-like effect of 
tamoxifen has also been reported. For example, in fe- 
- male neonatal rats, tamoxifen treatment induces an in- 

crease of uterine weight? and luminal epithelial cell 
“height within a few days.’ Furthermore, it should be 
noted that abnormal changes such as atrophic ovaries 
and uteri and squamous metaplasia of the oviducts oc- 
curred in adult rats that received tamoxifen at shortly 
after birth.’ It is well known that the recent increase of 
abnormalities of the reproductive tract in women is 
linked to exposure in utero to the synthetic estrogen 
diethylstilbestrol.’ The estrogen-like property of ta- 
moxifen may cause abnormalities similar to those in- 
duced by diethylstilbestrol. Tamoxifen has been used 
in an attempt to induce ovulation in sterile women.'® 
Therefore, studying the effect of tamoxifen on the de- 
veloping reproductive tract is significant. The mouse 
model has proved to be very valuable for studying nor- 
mal and abnormal development of the reproductive 
tract.""" In this paper, we describe the effects of ta- 
moxifen on the developing reproductive tract in the 
NMRI strain of mouse. 
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Material and methods 

NMRI mice (F15-5) were obtained from the Uni- 
versity of California in 1983 (Dr, G. R. Cunha, San 
Francisco, California) and were maintained by brother- 
sister mating in our laboratory in an air-conditioned 
room with periods of 14 hours of light and 10 hours 
of dark. Pregnant mice were put into separate cages to. 
give birth to their pups. Fifteen female pups from five _ 
mothers were given three daily subcutaneous injections: 
of 20 wg of tamoxifen (Sigma Chemical Co., St. Louis, | 
Missouri) in 0.05 ml of saline solution, starting within 
approximately 24 hours after birth. As controls, 10 fe- 
male pups from three mothers were given three daily. 
subcutaneous injections of 0.05 ml of saline solution. 
All mice were put to death by means of ether at 90 days 
of age. Vaginas, uteri, and ovaries were fixed in Bouin's 
solution, embedded in paraffin, sectioned transversely: 
at 6 pm, and stained with hematoxylin and eosin. 


Results 


Abnormalities detected in reproductive organs of — 
NMRI mice treated neonatally with tamoxifen are sum- 
marized in Table I. All of the reproductive tracts of 
tamoxifen-treated mice had two. striking anatomic 
anomalies. First, “hypospadias” characterized by an ab- _ 
normal urethral opening into the vaginal lumen with 
epithelial hyperplasia of the urethra was seen (Fig. |, 
A); under the influence of tamoxifen, the separation of 
urethral and vaginal canals by mesenchymal layers was 
affected. In control mice, the epithelium of the urethra 
and vagina was surrounded by proper mesenchymal 
layers (Fig. 1, B). Second, a remarkable reduction’in | 
the size of the common cervical canal was observed (Fig. 
2, A). In addition an abnormal appearance of the het- 
erotopic columnar epithelial cells with many folds to- 
ward the underlying mesenchyme and formation. of. 
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Fig. 1. Cross sections through vaginas (V) and urethras (U) of 90-day-old NMRI mice. (Original 
magnification x 110.) A, Tamoxifen-treated mouse. Note opening of urethra into vagina and epi- 
thelial hyperplasia. B, Control mouse. Note both vagina and urethra have normal mesenchyme. 


Table I. Abnormalities of the reproductive tract in NMRI mice treated neonatally with tamoxifen 








Hypospadias 


No. of 
mice 
Tamoxifen* 15 15 


Saline solution 10 0 


















Cervical 


hypoplasia 


Uterine 
atrophy 
15 15 15 


0 0 0 


Corpus luteum 
failure 








*Mice were injected for 3 consecutive days with 20 g/day of tamoxifen. All mice were killed at 90 days of age. 


adenosis-like glandular structures were observed in the 
regions of the upper vagina, vaginal fornix, and cervix 
in all of the neonatally tamoxifen-treated mice (Fig. 2, 
A and B). No columnar cells were present in any of the 
same regions of the control mice (Fig. 2, C). 

The overall structure of the uteri of all tamoxifen- 
treated mice appeared to be atrophic with sparse uter- 
ine glands (Fig. 3, A). However, the uterine epithelium 
of the mice was highly stimulated, with a pattern similar 
to that of control mice during the estrous cycle (Fig. 3, 
B). The thinner mesenchymal and muscular layers of 
the uteri of the tamoxifen-treated mice were attributed 
to atrophy of the uteri (Fig. 3, A). In addition, the 
ovaries of tamoxifen-treated mice were somewhat 
atrophic without formation of corpora lutea. No ab- 
normalities were found in the uteri and ovaries of con- 
trol mice. 


Comment 


The potential teratogenic and carcinogenic effects of 


exogenous estrogens on the developing reproductive 
tract in humans** and experimental animals*" are 
now well established. The mouse reproductive tract has 
been identified as a good developmental model.’ In the 
reproductive tracts of some older female mice that re- 


ceived estrogen during the fetal and/or neonatal pe- 
riod, neoplastic and preneoplastic changes such as 
adenocarcinoma, squamous cell carcinoma, and pre- 
neoplastic vaginal basal cell downgrowth have been ob- 
served.'"' In the younger mice, a higher incidence of 
benign epithelial changes such as hyperplastic squa- 
mous vaginal epithelium and vaginal adenosis has been 
observed.** Structural changes of the reproductive or- 
gans such as hypospadias, cervical hypoplasia, and fail- 
ure of development of corpora lutea have been fre- 
quently observed throughout the life span of mice 
treated with estrogen shortly after birth.*" The present 
results indicate that injections of tamoxifen into new- 
born NMRI mice can consistently elicit abnormalities 
of the reproductive tract that have morphologic pat- 
terns very similar to those induced by perinatal estro- 
gen exposure. For example, in the mice treated neo- 
natally with tamoxifen, heterotopic columnar epithelial 
cells were interspersed with the stratified squamous ep- 
ithelium lining the regions of the upper vagina, fornix, 
and cervix. The columnar epithelium also formed 
downgrowths that resembled glandular structures. 
These lesions may be analogous to the adenosis that 
has been observed in diethylstilbestrol-exposed ani- 
mals” © and humans. We have no information about 
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Fig. 2. Cross sections through common cervical canal (Cc) and vaginal fornices (F) of 90-day-old 
NMRI mice. A and B, Tamoxifen-treated mouse. A, Note tiny common cervical canal and glandular 
structures in fornices. (Original magnification x 30.) B, Enlargement of glandular structures. (Orig- 
inal magnification x 260.) C, Control mouse. (Original magnification x 30.) 


MR 





Fig. 3. Cross sections through uteri. (Original magnification x 110.) A, Tamoxifen-treated mouse. 
Note poor formation of mesenchyme and muscle. B, Control mouse. 


the ultimate fate of adenosis in the tamoxifen-treated 
mice and have also little information about that in the 
diethylstilbestrol-treated mice, but signs of malignancy 
within the adenosis regions in some older mice after 
neonatal diethylstilbestrol exposure" suggest that some 
relationship may exist between the adenosis and ma- 
lignancy. In addition, gross hypoplasia of the utero- 
cervical canal was consistently observed in tamoxifen- 
treated mice. This is also a significant finding, because 
a similar abnormality has been reported in diethylstil- 
bestrol-exposed mice” and women,’ 


Although we have not eliminated the possibility of 


indirect effects of tamoxifen on the reproductive tract, 
it seems likely that tamoxifen directly affects the target 
tissues. Recent biochemical studies with radiolabeled 
hormones have demonstrated that tamoxifen prevents 
the binding of estradiol to estrogen target tissues,“ 
while estradiol inhibits the binding of monohydroxy- 





tamoxifen to the rat uterus. Therefore, the effects of 
tamoxifen on the reproductive tract are thought to be 
mediated by estrogen receptors in the tissues. The bind- 
ing of tamoxifen to estrogen receptors may act as an 
estrogenic stimulation in the developing reproductive 
tract. Moreover, steroid autoradiographic analysis has 
demonstrated that both epithelial and mesenchymal 
cells of the reproductive tract of the mature female 
mouse possess nuclear estrogen-binding sites. How- 
ever, only the mesenchymal cells at an early stage of 
development of the female reproductive tract contain 
nuclear estrogen-binding sites.’ The lack of estrogen- 
binding sites within the epithelial cells of the repro- 
ductive tract at this stage suggests that tamoxifen affects 
epithelial cells via the mesenchymal cells. Such a pos- 
sibility of a mesenchymal role is shown by urogenital 
tissue recombination studies."* 

Tamoxifen is now widely used as an antitumor agent 








against human breast cancer.’ Tamoxifen has also been 
_ used for induction of ovulation.'* Although the daily 
dose of tamoxifen in this study was about 10 times that 
for humans,' the administration period was only 3. days. 
On the other hand, for human therapy, especially for 
patients with advanced breast cancer, tamoxifen has 
been used for many months. Long-term or repeated 
exposure to tamoxifen may affect some normal estro- 
gen receptor—positive tissues. The therapeutic use of 
tamoxifen in anovulatory women must be applied es- 
«pecially carefully because of the possible fetal exposure. 
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Antibodies to the neutral glycolipid asialo ganglio-N- 
tetraosylceramide: Association with gynecologic cancers 


Steven S. Witkin, Ph.D., Ann Marie Bongiovanni, B.A., Stanley Birnbaum, M.D., 


Thomas Caputo, M.D., and William J. Ledger, M.D. 
New York, New York 


As part of our efforts to define subpopulations at increased risk for gynecologic malignancies, sera from 
145 women were obtained prior to diagnosis and analyzed for antibody to asialo ganglio-N-tetraosylceramide. 
This neutral glycolipid is present on the sutface of thymocytes and natural killer cells, and asialo ganglio-N- 
tetraosylceramide antibody has been shown in animals to block natural killer cell activity and promote 
tumor cell proliferation. With the use of an enzyme-linked immunosorbent assay and with a value of 2 SD 
above the mean for healthy women designated as the boundary for a positive response, antibody to 
asialo ganglio-N-tetraosylceramide was detected in only one of 30 (8%) healthy women, none of 16 
pregnant women, none of 18 women with benign masses, and two of 24 (8%) women with microbial 
infections. All of the above samples that contained antibodies were barely over thée.2 SD limit. In marked 
contrast, 19 of 35 (54%) women with gynecologic malignancies had asialo ganglio-N-tetraosylceramide 
antibodies, with positive values ranging to >10 SD above the control meari. Asialo ganglio-N- 
tetraosylceramide antibody was found in six of eight (75%) patients with cervical cancer, five of eight 
(63%) with endometrial cancer, and seven of 15 (47%) with ovarian cancer. Of the eight patients with 
Stage | gynecologic cancer at any site, iive (62%) had asialo ganglio-N-tetraosyicéramide antibodies. Four 
of 22 (18%) women with Hodgkin's disease also had antibodies, with values just exceeding 2 SD above 
control levels. The presence of these antibodies may contribute to an impaired immune surveillance 
system in these women and so increase their susceptibility to malignancy. (AM J OBSTET GYNECOL 


1985;151:679-81.) 


Key words: Antibody, neutral glycolipid, asialo ganglio-N-tetraosylceramide, gynecologic 


cancer 


Although several risk factors have been identified, it 
is still unclear why certain women develop gynecologic 
malignancies and, others do not. Recent evidence with 
other types of cancer have focused attention on the 
development of certain antibodies which can hinder 
immune surveillance mechanisms, thereby aiding tu- 
mor cell proliferation. 

Asialo ganglio-N: -tetraosylceramide (GMI) is a neutral 
glycolipid present on the surface of human,' rat,* and 
mouse natural killer célls and to a lesser extent on 
thymocytes.’ Natural killer cells are believed to function 
as a major component of the immune surveillance sys- 
tem since they can recognize and destroy malignantly 
transformed and virus-infected cells.’ Injection of rats 
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or mice” with antibody to asialo GMI was shown to 
greatly reduce natural killer cell activity and enhance 
the likelihood of tumor cell proliferation in vivo. Sim- 
ilarly, patients with acquired immune deficiency syn- 
drome, who have low natural killer cell activity and are 
prone to develop several malignancies,’ were recently 
showni to possess antibody to asialo GMI. ° 


Material and methods l 

Patients and sera. Blood was obtained prior to di- 
agnosis from 123 women seen in the Department of 
Obstetrics and Gynecology at The New York Hospital 
and from 22 women diagnosed at Memorial Hospital 
as having Hodgkin’s disease. After clotting, sera were 
collected by centrifugation and stored in aliquots at 
~20° C until used. Diagnoses were determined with 
the use of physical, microbiologic, and pathologic cri- 
teria whenever appropriate. 

‘Asialo GMI antibodies, Antibodies to asialo GM! 
were determined by an enzyme-linked immunosorbent 
assay, as previously described? Briefly, asialo GMI in 
chloroform: primary alcohol (3:1) was added to wells 
of a polyvinyl microtiter plate (1.2 wg per well) and 
placed under vacuum for 16 hours. The wells were then 
washed three times with phosphate-buffered saline 
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Fig. 1. Antibody to asialo GMI in women. Sera from 145 
women were assayed for asialo GMI antibody by an enzyme- 
linked immunosorbent assay. The dotted line indicates 2 SD 
above the mean value obtained for healthy women. 


(PBS)-0.05% Tween 20 and test sera. were added for 
120 minutes at room temperature. The wells were again 
washed and bound IgG was quantitated by determi- 
nation of the optical density (OD) at 405 nm following 
sequential incubation with alkaline phosphatase-con- 
jugated swine antihuman IgG (Medical Diagnostics, 
Hackensack, New Jersey) and the alkaline phosphatase 
substrate p-nitrophenyl phosphate. All samples were 
assayed in duplicate and the mean value was deter- 
mined. Results were converted into standard deviation 
(SD). units by the following formula: SD units = OD 
(patient) — OD (control mean)/SD (controls). A value 
of 2.0 was designated as the lower boundary for specific 
reactivity. 


Results , 

Asialo GMI antibodies in women. The reactivities of 
IgG from patients’ sera with asialo GMI are shown in 
Fig. 1. Only one of 30 (3%) women in apparently good 
health and two of 24 (8%) women with infections were 
found to have asialo GM] antibody; the positive values 
were of borderline significance. Similarly, none of 16 
pregnant women and none of 18 women with benign 
masses possessed this antibody. Thus, of 88 women 
without malignancy, only three (3.4%) sera yielded ex- 
perimental values >2 SD above those of the control 
women. In women with nongynecologic cancer (Hodg- 
kin’s disease), four of 22 (18%) had asialo GM1 antibody, 
but similar to the levels in the population with benign 
conditions, the values were just above the 2 SD limit. 

In marked contrast to the above results, sera from 
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Fig. 2. Antibody to asialo GMI in gynecologic cancer patients. 
Sera from 35 women with gynecologic malignancies were as- 
sayed for asialo GMI antibody, as in Fig. 1. 


-19 of 35 (54%) women with gynecologic cancers yielded 


asialo GMI antibody. Values ranging to >10 SD above 
the control level were observed. If a cutoff value of 3 
SD above the control mean. were to be chosen, then 11 
of 35 (31%) gynecologic cancer sera and zero of 110 
other-sera would contain asialo GMI antibody. 
Antibody to asialo GMI in gynecologic cancer. Asi- 
alo GMI antibody levels in the various gynecologic ma- 
lignancies are shown in Fig. 2. Antibody was demon- 
strated in sera of six of eight (75%) with cervical cancer, 
five of eight (63%) with endometrial adenocarcinoma, 


seven af 15 (47%) with ovarian cancer, one of two with 


vulvar cancer, and none of two with uterine sarcoma. 
Values >6 SD above the control mean were recorded 
for sera.from three endometrial and two ovarian 
cancers. . l 

Information regarding the stage of the malignancy 
was available for 27 patients with ovarian, cervical, or 
endometrial cancer. The presence of asialo GMI anti- 
body was not confined to any particular stage, being 
detected in five of eight (63%) Stage I, two of three 
(67%) Stage II, six of 11 (55%) Stage III, and one of 
five (20%) Stage IV malignancies (Table I). 


Comment 

Among women, the presence of antibody reactive 
with asialo GMI appears to be a distinctive characteristic 
of patients with pelvic malignancies. The appearance 
of this antibody is not limited to women with advanced 


Volume 151 Antibodies to asialo GM1 681 


Number 5 


Table I. Asialo GM1 antibody in gynecologic cancers" 












No. positive/total No. 








Cervical cancer — 


Ovarian cancer Endometrial cancer 


I 0/1 2/2 3/5 5/8 


H - 2/3 ~ 2/3. 
mI 3/8 2/2 . i 1/1 6/11 
IV 1/3 0/1 0/1 1/5 





disease. Its detection in women with Stage I malignancy 
and its complete absence in women with benign tumors 
suggest the possible utility of asialo GMI antibody levels 
as an early serologic marker for cancer. This is an ex- 
citing possibility. To date, there has been no serologic 
test for women with eridometrial or ovarian malignancy 
comparable to the Papanicolaou test for cervical malig- 
nancy. Since asialo GMI is a surface marker of natural 
killer cells’ and thymocytes‘ and asialo GMI antibody 
abrogates in vivo natural killer cell activity in experi- 
imental animals,*’ it is possible that asialo GM] antibody 
plays a direct role in suppressing cellular immunity and 
decreasing the efficiency of destruction of nascent gy- 
necologic neoplasms. Therefore, its presence may in- 
dicate an increased susceptibility to malignancy. A study 
to directly correlate asialo GMI antibody levels, natural 
killer cell activity, and lymphocyte functions is now in 
progress. 

It is not clear why asialo GMI antibodies would appear 
specifically in association with gynecologic malignan- 
cies. There is an epidemiologic association between cer- 
vical cancer and sexual activity,'"'? and most women 
with endometrial and ovarian cancers have been sex- 
ually active. With this background, it is intriguing to 
speculate on the possible role of spermatozoa in altering 
immune responses which can then predispose to ma- 
lignancy. Most women do not produce antibodies to 
spermatozoa following intercourse. Even in situations 
such as vasectomy, where sperm antibodies are fre- 
quently produced, asialo GMI antibodies and other im- 
mune changes are not manifested.” However, under 
conditions not yet defined, exposure to spermatozoa 
can result in immunosuppression. Semen introduced 
into the rectums of healthy rabbits is followed by the 
appearance of antibodies to asialo GMI”? Exposure to 
spermatozoa has also been shown in some instances to 
result in suppression of the immune respone to T-lym- 
phocyte-dependent antigens and to the occurrence 
of antibodies cross reactive with T lymphocytes." Per- 
haps in humans sexually transmitted herpesvirus, pap- 
illomavirus, or bacteria act as adjuvants to promote 
immune responses to spermatozoa, which lead to im- 
munosuppression. This, in turn, would create more 
favorable conditions for both microbial replication and 


neoplastic cell proliferation. Alternatively, asialo GMI 
antibodies could arise in women by immunization with 
male lymphoid cells which were present.in the ejaculate 
in increased numbers because of infection. Regardless 
of the eventual mechanisms, these data highlight the 
necessity of further exploring the relationship between 
infection, exposure to spermatozoa, immunosuppres- 
sion, and malignancy. l 
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Cardiac output distribution and uteroplacental blood flow in 
the pregnant rabbit: A comparative ody 


Robert L. johason; M.D., Marc Gilbert, Ph.D., Giacomo Meschia, M.D., and 


Frederick C. Battaglia, M.D. | 
` Denver, Colorado 


N 


This. study presents. data on i cardiac Sipi distribution and uterine sane placental blood flows in pregnant 
rabbits under chronic Steady-state conditions. Ten litters and 67 fetuses were studied at 29 days of 
gestation, by means of radioactive microspheres. Five nonpregnant female animals were also studied for 
comparison. Mean cardiac outputs were 747.16 + 55.7 and 613.80°+ 63.76 ml/min in the pregnant 


` and nonpregnant states; respectively. in the pregnant animals, uterine and mammary blood flows were 


6.7% + 0.7% and 5.1% + 0.5% of cardiac ‘output, respectively. Within litters, the highest placental 
blood flows occurred at the ovarian and vaginal ends of the uterine horn: Placental blood flow per gram of 
fetus was 0. 106 + 0.008 ml - min’ « gm~" . A comparison with analogous data in the guinea pig and 
sheep derionstrates that toward the end of pregnancy placental bidod flow per gram of fetus is approximately 
2.5-times higher in sheep than iri rabbits and guinea pigs. Expressed as a percentage of cardiac output, 
near-term uterine blood flow is significantly less in rabbits than in guinea pigs and sheep, whereas 
~ mammary blood flow is significantly higher. These interspecies differences are related to differences in 
placental structure, fetal/maternal mass ratio, and matty at birth. (Am J OBSTET GynecoL 1985; 151:682- -6.) 


There are major differences among mammals in the 
factors that may influence the response of the maternal 


organism, to pregnancy, for instance, differences in 
body weight, fetal metabolic demands, length of -ges- 


tation, placental structure, number of fetuses, and de- 
gree of maturity åt birth. Therefore, comparative data 
are. required for a general understanding of the phys- 
iology. of gestation and the appropriate use of labora- 
tory animals for an understanding of the physiologic 
adaptations. to human pregnancy. 

Cardiac output and its distribution as wel as placental 
blood flows have been measured in several species by 
means of thé microsphéré technique. The use of these 
data for comparative purposes is limited by differerices 
in the state of the preparation (anesthetized versus con- 
scious animals), by differences in methodology, and by 
‘the absence of relevant information (for instance, pla- 
cental and fetal weights) in some studies. In the present 
séries of experiments, cardiac output distribution and 
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blood: ow to the: reproductive organs were measured 
in conscious nonpregnant rabbits and in rabbits at the . 
twenty-ninth day of gestation, with’ the. primary pur- 
pose of collecting information that could be used for a 
companion with similar data in sheep and guinea pigs. 


Material and riidthode: 


Ten pregnant and. five nonpregnant New Zealand 
White rabbits weighing between 3.9 and 5.3 kg were 
studied. For the pregnant animals, operation was per-. 
formed. at 22 days’ gestation. Anesthesia was induced 
with 150-mg of ketamine and 45 mg of xylazine given 
intramuscularly. Polyvinyl catheters (0.34 mm internal 
diarneter and 0.23 mm external diameter) were placed 
in the left ventricle and distal aorta. Placément of the 
left ventricular catheter was confirmed by monitoring 
the pressure tracing as the catheter was advanced from 
the right carotid artery. The distal aorta catheter was 
placed. through the right femoral artery and advanced 
approximately 5 cm. All catheters were secured with 
suture and surgical. adhesive (Eastman 910). Both cath- 
eters were tunneled subcutaneously to an area between 


the scapulae and secured in a plastic cap sutured to the 


skin. Patency of the catheters was maintained by daily 
flushing with a heparin-saline solution (200 units per 
milliliter). After the operation the animals were kept 
in the laboratory in cages constructed to minimize re- 
action to daily laboratory routine and given food and 
water freely. Recovery to the preoperative level of food 
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Table I. Comparison of organ weight and blood flow in pregnant and nonpregnant rabbits 






Weight (gm) (mean + SEM) 


Nonpregnant ` Pregnant 
` Pregnant (n = 10) (n = 5) (n = 10) 







Blood flow (ml-min~') (mean + SEM) 


Nonpregnant 
(n = 5) 





Carcass 2457.1 + 164.9 2466.0 + 45.7 311.9 + 39.3 305.8 + 69.1 

Skin 534.1 + 27.41 587.6 + 23.8 47.93 + 6.51 55.96 + 14.16 
Gut 153.7 + 5.85 151.0 + 6.0 121.7 + 9.7 92.39 + 16.94 
Liver 138.3 + 10.42 120.1 + 7.4 740 + 1.44 5.61 + 0.98 
Pancreas 2.90 + 0.38 2,22 + 0.38 3.24* + 0.34 1.64 + 0.40 
Spleen 1.71 + 0.21 2.42 + 0.29 4.10 + 0.90 8.26 + 1.83 
Kidneys 28.04 + 1.47 24.08 + 1.34 78.67 + 5.87 74.62 + 14.30 
Heart 11.88 + 0.65 10.77 + 0.58 19.74 + 2.18 18.42 + 1.17 
Brain 8.16 + 0.27 8.51 + 0.56 7.37 + 0.70 7.57 + 1.46 
Eyes 6.56% + 0.24 5,03 + 0.37 6.19 + 0.8] 3.86 + 0.86 
Adrenals 0.66 + 0.08 0.69 + 0.07 0.27 + 0.02 0.27 + 0.04 
Lungs 25.16 + 3.33 22.07 + 2.85 40.30 + 5.39 23.84 + 8.66 
Subtotal 3368.28 + 93.10 3400.49 + 53.20 648.81 + 49.9 598.17 + 63.05 
Ovaries 1.33* + 0.09 0.67 + 0.14 3.89* + 0.77 0.62 + 0.09 
Mammaries 103.76 + 8.73 18.78 + 3.5 38.04* + 4.36 2.89 + 0.77 
Uterus plus 425.20* + 51.70 19,98 + 3.0 56.42* + 5.70 12.12 + 2.58 

cervix 
Total 3989.57* + 107.58 ` 3439.92 + 53.81 747.16 + 55.7 613.80 + 63.76 


*Significantly different from nonpregnant value at p < 0.1. 
§ y pregn 


intake was achieved approximately 3 days after oper-* 
ation. 

Microsphere technique. All animals were studied on 
the sevénth postoperative day, which, in the pregnant 
animals, corresponded to the twenty-ninth day of ges- 
tation. Radioactive “carbonized” microspheres (New 
England Nuclear) labeled with either cobalt (15 or 25 
jum in diameter) or tin (42 um in diameter) were in- 
jected through the ventricular catheter while an inte- 
grated reference sample was withdrawn from the fem- 
oral arterial catheter by means of a calibrated pump. 
Six pregnant and five nonpregnant animals were in- 
jected with a mixture of 42 and 15 ym microspheres. 
Four pregnant animals received a mixture of 42 and 
25 um microspheres. The rate of withdrawal was 2.59 
ml/min and the total number of microspheres injected 
ranged between 200,000 and 300,000. The micro- 
spheres were suspended in 10% Dextran and saline 
solution warmed to body temperature. The animals 
remained in the special cages during the study with 
minimal exposure to laboratory personnel. At the ter- 
mination of the experiment, the animals were put to 
death and all organs dissected. Catheter placement was 
confirmed. All organs except skin and carcass were 
counted in total in a Nuclear-Chicago gamma counter 
equipped with a 3-inch NAI crystal. Ten aliquots of. 
skin and carcass were used after homogenization. The 
uterus was dissected into placental and nonplacental 
portions and counted separately. Placentas were sepa- 
rated from the uterus by blunt dissection. All individual 
placentas were weighed and counted. The relative po- 
sition of each site of implantation in the uterine horn 


was calculated by assigning a value of 100 to the length 
of the uterine horn from the ovarian to the cervical 
end and the implantation sites were arbitrarily assigned 
equivalent spacing. For example, in a horn containing 
a total of four implantation sites, the sites were assigned 
positions 20, 40, 60, and 80. Organ blood flows were 
calculated as previously described.' 


Results 


To ascertain whether the mixing of the 42 pm mi- 
crospheres in arterial blood was adequate for organ 
flow measurements, the distribution of microspheres 
to the right, and left kidneys was examined in the 11 
animals injected with a mixture of 42 and 15 wm mi- 
crospheres. The right and left renal blood flows 
(ml: min`! ' gm~') measured by the 15 jm micro- 
spheres were well correlated (r = 0.928) and not sig- 
nificantly different (right, 2.60 + 0.27; left, 2.74 + 
0.24; p > 0.1). The two renal flows measured by the 
42 umm microspheres were alsc well correlated (r = 
0.913) and not significantly different (right, 2.85 + 
0.29; left, 3.06 + 0.28; p > 0.1). The percentage of the 
injected microspheres that was trapped in the lungs was 
significantly higher for the 15 ym microspheres (15 pm 
microspheres: 5.87% + 0.87%; 42 um microspheres: 
4.65% ‘+ 0.75%; p< 0.001), indicating peripheral 
shunting of the smaller spheres. 

Cardiac output distribution. Organ weights and 
blood flows in the pregnant and nonpregnant group 
are compared in Table I. The weights of the nonre- 
productive organs were similar in both groups. The 
reproductive organs (gravid uterus, mammaries, and 
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Table IJ. Piacental and myoendometrial blood flows in 10 rabbits at twenty-ninth day of gestation 
























Myo- Myo- Total 







Placental 


endometrial Placental endometria! uterine 
weight weight blood flow blood flow flow 
(gm) (gm) (ml/min) (ml/min) (ml/min) 








80-6 4(1) 185 21.5 38.9 245 14.2 11.6 25.8 
80-8 9 (1) 308 77.2 60.1 445 27.3 16.1 43.4 
80-25 - 9(1) 363 79.6 78.2 521 45.6 18.9 64.5 
80-26 9 (1) 325 48.8 51.0 425 36.9 8.9 45.8 
80-27 9 (0) 420 ' 84.4 69.2 574 49.0 15.0 64.0 
80-30 2 (6) 80 17.3 83.6 181 12.5 46.0 58.5 
81-27 6 (3) 241 47.6 61.2 350 20.0 10.5 30.5 
81-29 5 (0) 196 48.9 . 75.4 320 18.4 27.7 46.1 
81-30 11 (0) 480 91.0 89.1 660 45.7 28.2 73.9 
81-33 3 (4) 174 26.0 46.1 246 18.7 19.6 38.3 


*The numbers in parentheses indicate: the number of dead fetuses. 


Table III. Comparison between near-term pregnant sheep (130 to 140 days’ gestation), rabbits (29 days’ 


gestation), and guinea pigs (58 to 67 days’ gestation). 













Sheep* 
(n= 7) 


Placental blood flow 





(mean + SEM) 







Rabbit 
(n = 10) 
(mean + SEM) 


Guinea pigt 
(n= 6) 
(mean + SEM) 






Per gram of fetus 0.26 + 0.02 0.106 + 0.008 0.114 + 0.02 
(ml - min7! » gm7!) 
Per gram of placenta 2.8 + 0.2 0.57 + 0.05 165 + 0.3 
(ml + min“! + gm) 
Fetal/maternal weight ratio i 0.07 0.07 + 0.01 0.25 + 0.02 
Uterine blood flow 
As % af cardiac output 15.7 + 1.3 6.7 + 0.7 12.8 + 2.5 
Mammary blood flow 
Per gram of organ 0.30 + 0.03 0.37 + 0.05 0.33 + 0.07 
(ml - min“! - gm7’) 
As % of cardiac output 2.05 + 0.3 5.1 + 0.5 14 +03 





*Data from Rosenfeld (see reference 5). 


?Data from Myers et al. (see reference 1). Data on mammary blood flow from Peeters et al. (see reference 4). 


ovaries) weighed 491 gm more in the pregnant state 
and accounted for a significantly higher body weight 
of the pregnant animals. The blood flows to ovaries, 
mammaries, and gravid uterus were all significantly 
higher in the pregnant group, representing a total in- 
crease of 83 ml'min over the nonpregnant level. Of this 
increase, a relatively large fraction (42%) was due to 
increased mammary flow. The mean sum of organ 
blood flows (cardiac output) was 133 ml/min higher in 
the pregnant group, reflecting in part the increased 
perfusion of the reproductive organs. The pancreas 
was the only nonreproductive organ showing a statis- 
tically significant increase in its perfusion rate. 
Uterine and placental blood flows. Uterine and pla- 
cental blood flows measured by means of 42 and 25 
um microspheres were not significantly different. By 
contrast, blood flows measured by means of the 42 pm 
microspheres in the placenta, the myoendometrium in- 
terposed between the sites of implantation, and the 
myoendometrium surrounding the conceptus were 


10% (p < 0.5), 21% (p < 0.1), and 45% (p < 0.01), re- 
spectively, higher than the flows measured by means of 
the 15 pm microspheres. This finding indicates that a 
significant portion of the smallest spheres had escaped 
the uterine vasculature. Therefore, the 15 jm micro- 
sphere data were not used in the final calculation of 
flows. Uterine weight and blood flow data for the 10 
pregnant animals are presented in Table II. The num- 
ber of fetuses alive at the completion of the studies 
ranged from two to 11 per litter, and the combined 
fetal weight ranged from 80 to 480 gm. Placental blood 
flow (milliliters per minute) and fetal weight (grams) 
were linearly related: Placental flow = — 1.04 + 0.108 
fetal weight (r = 0.94). Placental blood flow was 
0.106 + 9.008 mi/gm of fetus and 0.088 + 0.006 ml/ 
gm of combined fetal-placental weight. Blood flow to 
the myoendometrium ranged between 0.55 and 0.17 
ml/gm with a mean of 0.303 + 0.03 ml/gm. In the five 
animals with a large litter (nine to 11 fetuses) placental 
blood flow was 71% + 4% of total uterine blood flow. 
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Fig. 1. Relationship of fetal weight, and placental weight on 
day 29 of pregnancy in five rabbits, each carrying a large littér 
of nine to 11 fetuses. 


Within each of the five large litters there was a positive 
correlation betiveen fetal and placental weight, with a 
mean intercept of 14.2 + 4.2 gm on the fetal weight 
axis (Y axis) and a mean slope of 3.4 + 0.67. Regression 
analysis of the pooled data (Fig. 1) gave a similar result: 
Fetal weight = 19.1 + 2.6 x placental weight (n = 47, 
r = 0.69). Within each of these litters there was also a 
positive correlation between fetal weight and placental 
blood flow, with a mean intercept of 22.0 + 4.5 on the 
fetal weight axis and a mean slope of 4.1 + 0.96 gm/ 


ml. The pooled data were described by the linear ' 


regression (Fig. 2): Fetal weight = 25.4 + 3.4 Xx pla- 
cental flow (n = 47, r = 0.67). 

The effect of fetal number on the magnitude of pla- 
cental blood flow per fetus was examined by plotting 
blood flow to each placenta versus litter size. No sig- 
nificant correlation was found: f 

To examine the effect of site of implantation on pla- 
cental blood flow, the blood flow to each placenta was 
expressed as a percentage of the mean flow in the uter- 
ine horn‘and plotted against the position in the horn. 
The greatest placental flows occurred at the ovarian 
and vaginal ends of the horn (Fig. 3). The smallest flows 
within a litter were more frequent in the middle of the 
horn, which was also the region having the highest 
incidence of dead fetuses (Fig. 8). 


Comment 

Pregnancy requires an increase of uterine blood flow 
to meet the metabolic demands of the conceptus, and 
an increase of mammary blood flow in preparation for 
nursing. ‘Although an increased rate of perfusion of 
the reproductive organs during pregnancy is a general 
finding, studies in different species have shown large 
quantitative differences. Some of these differences may 
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Fig. 2. Relationship of fetal weight and placental blood flow 
at day 29 of pregnancy in five rabbits, each carrying a large 
litter of nine to 11 fetuses. 
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fig. : 3. Relationship of placental blaod flow per live fetus to 
position of placenta in uterine horn. The position of dead 
fetuses is also indicated. 


represent methodologic errors and/or differences in 
the physiologic state of the preparations. In recent 
years, however, the microsphere technique of blood 
flow measurement has been applied to conscious, un- 
stressed pregnant sheep, guinea pigs, and rabbits with 
consistent results within each species among different 
laboratories. The placental blood flows that were mea- 
sured in the present study, calculated as flows per gram 
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of placenta, did not differ significantly from blood flows 
that were measured by two other groups of 
investigators” * in the pregnant rabbit 1 to 2 eas after 
operation. 

A comparison of the rabbit and Gane pig data! 
with analogous data in sheep? (Table II) demonstrates 
that, toward the end of pregnancy, blood flow per gram 
of fetus is approximately 2.5-times higher in sheep. The 
most likely éxplanation for this fundamental interspe- 
cies. difference is that the placenta of the rabbit® and 
the guinea pig’ is a countercurrent exchanger, whereas 
the placenta of the sheep is a “venous equilibration 
exchanger. "819 Thus it would seem that i in both rabbits 
and guinea pigs the major physiologic consequence of 
a highly efficient arrangement of placental blood flows 
is to allow a relatively small rate of perfusion of the 
maternal surface of the placental barrier. Ít is important 
to note that the perfusion pattern of the villous-hemo- 
chorial human placenta is quite different from that of 
the labyrinthine-hemochorial placenta of the rabbit. 
This implies that, despite a similarity-in the structure 
of thé placental barrier, the perfusion rate of the hu- 
man placenta may not be comparable to the perfusion 
rate of the rabbit placenta. 

The comparison of pregnant rabbits and guinea pigs 
is also interesting because the two species have a basic 
similarity in placental structure and perfusion pattern 
but differ markedly in the fetal/maternal weight ratio 
(Table IIT) and in the maturity of the newborn animal. 
The guinea pig produces large fetuses that are quite 
mature at birth and nurse for only a brief period. By 
contrast, in the rabbit the total fetal mass is relatively 
small; the offspring are immature at birth and grow 
rapidly before weaning. Related to these differences is 
the observation that uterine blood flow is a much larger 


fraction of cardiac output in the guinea pig than in the — 


rabbit, whereas the opposite is true for mammary blood 
flow (Table HI). 


Several investigators have observed that in rabbits 
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placental blood flow varies with the site of implantation. 
Duncan” and Bruce and Abdul-Karim” demonstrated 
a higker placental blood flow in the placenta at the 
ovarian end of the horn. Katz and Creasy,” in a study 
of nine rabbits with thrée live fetuses per horn, dem- 
onstrated that the middle placenta had a smaller blood 
flow than the two placentas at the ovarian and vaginal 
ends. Our observations agree with the latter finding in 
demonstrating a tendency for the least placental blood 
flow to occur in the middle of the uterine horn. 
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Erythrocyte concentrations and transmembrane fluxes of 


sodium and potassium and biochemical measurements during 


the menstrual cycle in normal women 


J.R M'Buyamba-Kabangu, M.D., P. Lijnen, Ph.D., R. Fagard, M.D., 
D. Groeseneken, Ph.D., P. Koninckx, M.D., W. Lissens, M.D., F. Van Assche, M.D., and 


A. Amery, M.D. 
Leuven, Belgium 


The erythrocyte concentrations and the transmembrane fluxes of sodium and potassium were investigated 
in 20 normal women during the two stages of the menstrual cycle. Half of the women were using oral 
contraceptives and the other half were not. In women with a normal menstrual cycle the erythrocyte sodium 
concentration and the ouabain-insensitive total potassium efflux were lower in the luteal than in the 
follicular phase. Intracellular potassium concentration, ouabain-sensitive rubidium 86 uptake and the 
furosemide-sensitive sodium and potassium efflux did not differ significantly between the two periods of the 
cycle. No cycle- -related variation in sodium or potassium intracellular concentration was observed in 
women using oral contraceptives. In these women, however, the ouabain-sensitive ®Rb uptake was 
increased in the second part of the menstrual cycle. In each woman with a normal menstrual cycle 

the plasma progesterone, renin activity, angiotensin II, plasma aldosterone concentration, and urinary 
aldosterone excretion increased during the luteal phase. The increment in the plasma renin activity, plasma 
angiotensin Il, and plasma and urinary aldosterone indicate a stimulation of the renin-aldosterone axis in 
this menstrual period. During the same phase, serum cholesterol was decreased significantly. When 

the women using oral contraceptives were compared to those not using them, the renin- -aldosterone axis 
was already stimulated during the first part of the cycle; no further stimulation occurred during the second 


part. (Am J OpsTer GynecoL 1985;151:687-93.) 


Key words: Erythrocyte, sodium, potassium, menstrual cycle, oral contraceptives 


In most studies of erythrocyte concentrations and 
transmembrane fluxes of sodium and potassium, data 
of men and women are usually combined." There is 
some evidence, however, that sex®” and possibly hor- 
monal status*’* might affect the cellular cationic trans- 
port systems. ' 

In the present study the intracellular concentrations 
of sodium and potassium and their transmembrane 
fluxes were assayed longitudinally in normal women 
during the menstrual cycle and in women using a com- 
bined oral contraceptive. Changes occurring during the 
cycle were examined together with concurrent varia- 
tions in plasma, serum, and urinary levels of several 
biochemical variables. 


Material and methods 


Subjects. Twenty nonobese white women were eval- 
uated after their informed consent had been obtained. 


From the Hypertension and Cardiovascular Rehabilitation Unit, De- 
partment of Pathophysiology, Department of Obstetrics and Gyne- 
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Reprint requests: Dr. P. Lijnen, Hypertension Unit, Campus Gas- 
thuisberg, Herestraat 49, B-3000 Leuven, Belgium. 


Ten women had been using a combined low-dose oral 
contraceptive for at least 6 months, and 10 women had 
a regular biphasic menstrual cycle. No other drug was 
taken during the last 4 weeks preceding the study. The 
subjects were evaluated according to a cross-over de- 
sign: five women of each group were first investigated 
during the first half of the menstrual cycle (day 11), 
and the other five women were first evaluated dur- 
ing the second half (day 22). Thus the latter subjects 
were investigated in two consecutive menstrual cycles. 
The luteal phase was ascertained by progesterone as- 
says. On specific questioning three subjects reported 
the presence of hypertension in their father, mother, 
or both. 

Protocol. The subjects came to the laboratory be- 
tween 8 and 9:30 am after an overnight fast. They first 
completed a questionnaire concerning age, date of last 
menstruation, past and present diseases, drug intake, 
and familial background of hypertension. Then body 
weight and height were measured. The subjects sat in 
an armchair for 5 minutes before the sitting blood pres- 
sure and heart rate: were measured. Thereafter the 
volunteers were allowed a 5-minute relaxation period 
in the recumbent position, and subsequently the blood 
pressure and heart rate were determined. Finally, hep- 
arinized.blood was withdrawn from an antecubital vein. 
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Table I. General characteristics of the subjects 









l Normal menstrual cyele 


Follicular phase 
(day 11) 


Use of oral contraceptives 


Luteal phase First half 
(day 22) (day 11) 








0 10 
Family history of hypertension (n) i f 2 , 1 
Age (yr)* 23 +2 23 + 0.3 
Height (cm)* 167 + 2 168 + 2 
Weight (kg)* 59.7 + 2.3 ` 60.3 + 2.1 60.8 + 2.2 60.9 + 2 
Blood. pressure (mm Hg)* : 
‘Recumbent 
Systolic 101 +2 93 + 3 96 +9 106 + 3 
Diastolic 62 + 3 61 +2 64+ 1 56 +6 
Sitting ` f 
Systolic 110 2 106 + 3 113 +4 113 + 8 
Diastolic 68 + 3 “67 + 2 70+ 1 68 + 3 
Heart rate (bpm)* j 
© Recumbent jl 2 7a +2 7444 7li+t4 
Sitting 80+ 2 82 + 2 80 +4 7128 
*Mean + SE. 


Table II. Erythrocyte concentration of sodium and potassium during the menstrual cycle* 









Normal menstrual cycle 








Use of oral contraceptives 








Follicular phase Luteal phase First half Second half 
(day 11) (day 22) (day 11) {day 22) 
Sodium ‘intercellular concentration (7.94 % 0.44 l 6.62 + 0.297 < 6.85 + 0.27 7.08 + 0.33 
(mmol/L of cells) . uo i í 
Potassium intercellular concentration 84.7 + 2.2 79.8 + L1 84.8 + 2.7 84.5 + 2.5 
(mmol/L of cells) : : 
*Mean + SEM. 


tp< 0.05 when compared to day 11 by means of paired ¢ test. 


Intraerythrocyte concentration of sodium and po- 
tassium and the activity of the sodium-potassium- 
adenosinetriphosphatase, estimated from the ouabain- 
sensitive uptake of rubidium 86 by the red blood cells, 
were assayed as reported elsewhere.” The sodium-po- 
tassium cotransport activity was assessed by. the: furo- 
semide-sensitive sodium and potassium efflux in so- 
dium-loaded and .potassium-depleted red blood cells 
by subtracting the efflux rate in the presence of furo- 
semide from the one in the absence of furosemide.* 

The sodium-lithium countertransport or the sodium- 
stimulated lithium efflux was calculated by subtracting 
the lithium efflux assayed in lithium-loaded red -blood 


cells in the sodium-free medium from that i in the so- i 


dium-enriched medium.* 

Plasma renin activity’? and substrate,” Pa ee 
tensin II," plasrna aldosterone concentration," pro- 
gesterone,’® serum electrolytes, cholesterol, and creat- 
inine values were determined. Twenty-four hour urine 
collections were analyzed for ‘sodium, potassium, cal- 
cium, magnesium, phosphate, creatinine, urinary al- 
dosterone,” kallikrein," and prostaglandins." 

‘Statistical analysis. Data are represented by the 


mean + SEM except for plasma renin activity, plasma 
angiotensin I], plasma aldosterone concentration, and 
urinary aldosterone excretion, for which the geometric 
mean and range are given, since log distributions were 
closer to a gaussian curve. Paired and unpaired Stu- 
dent’s £ tests were applied where appropriate. Regres- 
sion analyses were also performed. . 


Results 

General characteristics of the subjects. The women 
with a natural cycle and the women using oral contra- 
ceptives were comparable in age, height, weight, blood 
pressure, and heart rate. In both groups, weight, blood 
pressure, and heart rate were similar during the first 
(day 11) and the second (day 22) half of the menstrual 
cycle (Table 1). 

Intracellular sodium and potassium concentration. 
In women with a normal menstrual cycle the erythro- 
cyte sodium concentration was lower (p < 0.05) during 
the luteal than during the follicular phase (Table II). 
The red blood cell potassium intracellular concentra- 
tion was not significantly different in either phase of 
the cycle. In another group of women with a normal 
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Table III. Red blood cell Rb uptake during the menstrual cycle 





Normal menstrual cycle 





Use of oral contraceptives 














Follicular phase | Luteal phase First half Second half 

(day 11) (day 22) (day 11) (day 22) 
Total 3.43 + 0.18 3.24 + 0.14 3.34 + 0.17 3.51 + 0.15 
Ouabain-resistant 0.79 + 0.08 0.75 + 0.07 0.88 + 0.11 0.90 + 0.10 
Ouabain-sensitive 2.64 + 0.13 2.49 + 0.14 2.46 + 0.13 2.61 + 0.33* 








Mean + SEM. 


*p < 0.05 when compared to day 11 by means of paired ¢ test. 


Table IV. Quabain-insensitive sodium-potassium effluxes during the menstrual cycle 

















(day 11) 


Sodium effluxes (mol/L of cells/hr) 
Total 945 + 66 
Furosemide-resistant 657 + 45 
Furosemide-sensitive 288 + 45 
Potassium effluxes (mol/L of cells/hr) 
Total 994 + 40 
Furosemide-resistant 565 + 29 
Furosemide-sensitive 429 + 47 


Mean + SEM. 


*p < 0.05 when compared to day 11 by means of paired ¢ test. 


Table V. Lithium effluxes during the menstrual cycle 


Normal menstrual cycle 


Follicular phase 


Use of oral contraceptives 

















Luteal phase First half Second half 
(day 22) (day 11) (day 22) 
885 + 58 1269 + 153 1245 + 182 
615 + 41 857 + 99 831 + 126 
270 + 41 412 + 65 414 + 76 
939 + 41* 1042 + 66 1024 + 66 
565 + 18 524 + 24 508 + 23 
374 + 42 518 + 56 516 + 66 











(day 11) 


Lithium effluxes (mol/L of cells/hr) 


In sodium-enriched medium 501 + 33 

In sodium-free medium 143 + 9 

Countertransport 358 + 30 
Mean + SEM. 


*p < 0.05 when compared to day 11 by means of paired t test. 


tp < 0.05 when compared to the luteal phase in nonusers. 


menstrual cycle who were studied in similar conditions, 
sodium intracellular concentration was also found to 
be lower (p < 0.05) in the luteal phase (6.7 + 0.28 
mmol/L of cells, n = 12) than during the follicular 
phase (7.8 + 0.42 mmol/L of cells, n = 9). 

In the women using oral contraceptives neither so- 
dium nor potassium intracellular concentration were 
significantly different between day 22 and day 11 of 
the cycle. Neither during the first (day 11) nor during 
the second half (day 22) of the cycle were the sodium 
and potassium intracellular concentrations significantly 
different between the women with a normal menstrual 
cycle and those using oral contraceptives. 

Sodium-potassium-adenosinetriphosphatase activ- 
ity. In the total group of women with a natural men- 


Normal menstrual cycle 





Use of oral contraceptives 











Follicular phase 





Luteal phase First half Second half 
(day 22) (day 11) (day 22) 





483 + 27 587 + 62 609 + 62 
124 + 8* 176 + 59 184 + 20t 
359 + 28 425 + 51 


41] + 49 


strual cycle, the ouabain-resistant Rb uptake and the 
activity of the sodium-potassium-pump assessed by the 
ouabain-sensitive “Rb uptake did not differ signifi- 
cantly between the follicular and the luteal phase of the 
menstrual cycle (Table III). In users of oral contracep- 
tives, on the contrary, the ouabain-sensitive “Rb up- 
take was higher (p < 0.05) in the second than in the 
first part of the cycle; the total “Rb uptake and the 
ouabain-resistant fraction did not change. The com- 
parison between women using oral contraceptives and 
women with a normal cycle did not reveal any signifi- 
cant differences. 

Sodium-potassium cotransport activity. No cycle-in- 
duced difference in total, furosemide-resistant and fu- 
rosémide-sensitive sodium effluxes was found in 
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Table VI. Plasma and serum measurements during the menstrual cycle 












Normal menstrual cysle 


Follicular phase 
(day 11) 


Use of oral contraceptives 


Luteal phase - First half 
(day 22) (day 11) 





Serum 
Sodium (mEq/L) 140.6 + 0.3 141.4 + 0.7 140.0 + 0.5 140.0 + 0.7 
Potassium (mEq/L) 4.02 + 0.1 4.8 + 0.18* 4.94 + 0.34} 4.75 + 0.42 
Total calctum (mg%) 9.28 + 0.12 9.3 + 0.13 9.04 + 0.12 9.06 + 0.13 
Magnesium (mg%) 1.97 + 0.02 1.95 + 0.04 1.97 + 0.04 1.99 + 0.04 
Phosphate (mg%) 3.36 + 0.12 4.91 + 0.86 2.91 + 0.23 3.52 + 0.93 
Creatinine (mg%) 0.88 + 0.05 1.01 + 0.07 0.94 + 0.04 0.92 + 0.05 
Cholesterol img%) 193 + 9.8 179 + 10.44 181 + 8.5 187 + 7.6 
Plasma 
Plasma renin substrate (ug/ml) 1.24 + 0.08 1.25 + 0.06 3.6 + 0.25§ 4.37 + 0.19§* 
Plasma renir. activity (ng/ml/hour)| 0.44 0.70* 0.70t 0.524 
(0.19-0.89) (0.28-1.29) (0.28-1.17) (0.24-1.10) 
Plasma angictensin II (pg/ml)|| 52 1004 100+ 88.9 
(17.5-108.1) (50.5-225.8) (59.1-162.9) (50.7-208.1) 
Plasma aldosterone concentration (ng%)l| 11.5 16¢ 15.2 15 
(5,.8-22.5) (9.4-26.6) (8.0-24.6) (11.4-24.1) 
Progesterone (ng/ml) 1.06 + 0.2 7.63 + 2.184 0.59 + 0.049 





Mean + SEM. 


*p < 0.01 when compared to day 11 by means of paired ¢ test. 


` +p < 0.05 when compared to similar day in nonusers. 


tp < 0.05 when compared to day 11 by means of paired ¢ test. 


§p < 0.001 when compared to similar day in nonusers. 
[Geometric mean (and range). 

Tp < 0.01 when compared to similar day in nonusers. 
#p < 0.001 when compared to day 11 by means of ¢ test. 


women with natural cycles (Table IV). There was no 
significant difference between the two phases in the 
furosemide-resistant and the furosemide-sensitive po- 
tassium efflux. The total potassium efflux, however, 
was lower (p < 0.95) during the luteal than during the 
follicular phase of the cycle. 

In women using oral contraceptives the total, furo- 
semide-resistant and furosemide-sensitive sodium and 
potassium effluxes did not change during the cycle. 

No significant differences were observed between the 
women using oral contraceptives and the women with 
a natural menstrual cycle. 

Sodium-lithium countertransport activity. The lith- 
ium efflux in sodium-free (p < 0.05) medium was lower 
during the luteal than during the follicular phase in 
women with natural menstrual cycles (Table V). The 
lithium efflux in sodium-enriched medium and the cal- 
culated sodium-lithium countertransport were un- 
‘changed during the menstrual cycle. 

There was no cycle-related change in lithium efflux 
in the women using oral contraceptives. 

In the second part of the cycle the lithium efflux in 
sodium-free medium was higher (p < 0.05) in the © 
women using oral contraceptives than in women with 
a natural cycle. E 

Other biochemical variables. In normal women a 
significant increase in serum potassium (p < 0.01), 


0.67 + 0.069 


plasma renin activity (p < 0.01), plasma angiotensin 
II (p < 0.05), plasma aldosterone concentration (p < 
0.05), and plasma progesterone (p < 0.05) occurred 
during the luteal phase, whereas serum cholesterol was 
decreased (p< 0.05) (Table VI). The increase in 
plasma progesterone during the luteal phase occurred 
in each single subject. Also the 24-hour urinary excre- 
tion of aldosterone (p < 0.05), kallikrein (p < 0.01), 
and 6-K-i prostaglandin F,, increased significantly in 
the luteal phase (Table VII). 

In the women using oral contraceptives plasma renin 
activity decreased (p < 0.05) whereas plasma renin sub- 
strate increased (p < 0.01) in the second part of the 
cycle. The other plasma, serum, and urinary variables 
did not change significantly. 

In the first part of the menstrual cycle, serum po- 
tassium (p < 0.05), plasma renin substrate (p < 0.001), 
plasma renin activity (p < 0.05), plasma angiotensin II 
(p < 0.05), and urinary aldosterone excretion (p< 
0.05) were higher in women using oral contraceptives 
than in women with a natural cycle. In the second part 
of the cycle both groups were comparable for most of 
the biochemical variables, but plasma renin substrate 
was still higher (p < 0.001) and plasma progesterone 
remained lower (p < 0.01) in women using oral con- 
traceptives. 

Regression analysis. Single regression analysis was 
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Table VII. Urinary measurements during the menstrual cycle 





Volume (ml/24 hr) 1135 + 163 
Sodium (mmol/24 hr) 143 +16 
Potassium (mmol/24 hr) 60 + 6 
Calcium (mg/24 hr) 160 + 36 
Magnesium (mg/24 hr) 137 + 32 
Creatinine (gm/24 hr) 1.38 + 0.09 
Kallikrein (U/24 hr) 0.755 + 0.138 
Aldosterone (pg/24 hr) 2.3 
(1.4-5.9) 
i prostaglandin E; (ng/24 hr) 280 + 44 
i prostaglandin F», (ng/24 hr) 1025 + 158 
6-K-i prostaglandin F,, 1002 + 58 
(ng/24 hr) 
Mean + SEM. 


Normal menstruai cycle 


Follicular phase Luteal phase First half 
(day 11) (day 22) (day 11) 






Use of oral contraceptives 






Second half 
(day 22) 
1325 + 146 1183 + 121 1260 + 154 
164 + 20 120 £ 11 125 +9 
69 + 4 58 + 6 52 + 4* 
164 + 21 135 + 24 120 + 18 
99 +7 91 + 14 147 + 48 
1.33 + 0.07 1.38 + 0.1 1.45 + 0.1 
0.937 + 0.140+ 0.716 + 0.105 0.730 + 0.155 
3.88 5.2\| - 4.8 
(2.0-8.5) _ (1.8-12.3) (2.6-12.6) 
283 + 30 664 + 215 501 + 142 
2042 + 137 2560 + 230 2272 + 135 
1172 + 618 1127 + 82 


1292 + 74* 





*p < 0.01 when compared to similar day in nonusers by means of unpaired ¢ test. 


tp < 0.01 when compared to day 11 by means of paired ¢ test. 


tGeometric mean (and range). 


§p < 0.05 when compared to day 11 by means of paired ¢ test. 


|p < 0.05 when compared to similar day in nonusers by means of unpaired t test. 


performed separately in the oral contraceptive users 
and in the women with a normal cycle with sodium and 
potassium intracellular concentrations as dependent 
variables. For both phases of the menstrual cycle, no 
relationship was found between either sodium or po- 
tassium intracellular concentration and age, weight, 
blood pressure, or plasma, serum, and urinary vari- 
ables. 

In women with a normal menstrual cycle the change 
in sodium intracellular concentration between the fol- 
licular and the luteal phase of the cycle was correlated 
with concurrent variation in potassium intracellular 
concentration (r = 0.89, p < 0.001). The change in po- 
tassium intracellular concentration was also correlated 
with that in serum potassium (r = — 0.68, p < 0.001). 
No other significant correlations were found between 
changes of either sodium or potassium intracellular 
concentration and concurrent variations in measure- 
ments of plasma, serum, and urinary variables or 
fluxes. , 

In women using oral contraceptives, no significant 
correlation was found between the change in sodium 
or potassium intracellular concentration and concom- 
itant changes in other variables. 


Comment 


The purpose of the present study was to investigate 
(1) the change in sodium and potassium concentrations 
and fluxes in the erythrocytes of normal women during 
the menstrual cycle and (2) the effect of the oral con- 
traceptiye pill. Possible fluctuations could be of meth- 
odologic and physiologic relevance, Indeed, if such 


variations were observed, future studies in women 
should take into account the period in which the sub- 
jects were investigated. Furthermore, the mechanism 
of such variation could be of physiologic importance. 

Several other variables were determined at the same 
time in order to detect possible relationship between 
their changes during the cycle and those occurring in 
the fluxes. 

Intracellular sodium concentration. The main find- 
ing in the present study was the lower red blood cell 
concentration of sodium in the luteal than in the fol- 
licular phase of the menstrual cycle. The present ob- 
servation in 10 women investigated longitudinally in 
both parts of the menstrual cycle confirms our results 
obtained from a cross-sectional study in which 21 nor- 
mal women were studied under similar conditions ei- 
ther in the follicular (n = 9) or in the luteal phase 
(n = 12). These studies, however, disagree with the 
statement of Love and Burch” that the concentration 
of sodium in the red blood cells of women did not 
change during the menstrual cycle. The actual figures, 
however, were not given in their study. l 

` It remains unclear which alteration in the transmem- 
brane transport system caused the lower sodium intra- 
cellular concentration in the luteal phase, since neither 
the sodium pump activity estimated from the ouabain- 
sensitive *Rb uptake nor the outward cotransport of 
sodium, estimated from the difference in the total and 
the furosemide-resistant sodium efflux, was enhanced. 
Instead, both transport systems tended to decrease in 
the luteal phase. However, the passive permeability to 
sodium was not determined in the present study. Krzes- 
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inski and Rorive*! reported a higher sodium cotrans- 
port activity in the luteal as compared to the follicular 
phase. Unfortunately, the sodium intracellular concen- 
tration was not simultaneously determined in their 
study, so it is uncertain whether the higher cotransport 
resulted in a lower sodium intracellular concentration. 

The use of oral contraceptives suppressed the ob- 
served difference in sodium intracellular concentration 
between the two stages of the cycle. It is tempting to 
imagine that oral contraceptives alter the normal hor- 
monal homeostasis that, in nonusers, could be respon- 
sible for the sodium intracellular concentration low- 
ering in the luteal phase. The constant level of plasma 
progesterone, aldosterone concentration, and urinary 
aldosterone excretion with unchanged sodium intra- 
cellular concentration in the two parts of the menstrual 
cycle in the users of oral contraceptives contrasts with 
the variations in both sodium intracellular concentra- 
tion, progesterone, and plasma and urinary aldoste- 
rone observed in women with natural menstrual cycles. 

Intracellular potassium. The erythrocyte potassium 
concentration did not change significantly during the 
natural menstrual cycle, confirming the finding of Love 
and Burch.” Beilin et al., on the contrary, observed 
a day-to-day progressive decrease in red blood cell po- 
tassium from day 3 to day 26 of the cycle. In the latter 
study, however, no mention was made of the statistical 
significance of the decrease. 

. As in women with natural cycles, potassium intra- 
cellular concentration did not change in women using 
oral contraceptives, despite an’ increment in the so- 
dium-potassium-adenosinetriphosphatase activity dur- 
` ing the second half of the menstrual cycle (Table ITT). 
Since the potassium outward cotransport activity re- 
mained unchanged, the increment in ouabain-sensitive 


Rb uptake (which is an expression: of the potassium, 


uptake by the cell) must have been counterbalanced by 
an increased passive outflux of potassium. 

Biochemical changes ‘during the menstrual cycle in 
normal women. The observed rise in plasma proges- 
terone concentration during the luteal phase in each 
woman with’a natural menstrual cycle was expected and 
it confirmed that the subjects were indeed studied dur- 
ing the follicular and the luteal phases of the cycle 
(Table VI). The increased plasma renin activity, plasma 
angiotensin I, plasma aldosterone concentration, and 
urinary aldosterone excretion during the luteal phase 
indicated a stimulation of the renin aldosterone 
axis.*** It is thought to be related to the antialdosterone 
effect of progesterone” which may also be responsible 
for the increment in serum potassium during the luteal 
phase. The reasons for increase in urinary kallikrein 
and 6-K-i prostaglandin F,, during the luteal phase are 
not clear; their increment was not.related to the stim- 
ulation of the renin-aldosterone axis. 
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Serum cholesterol decreased in the luteal phase when 
sodium intracellular concentration also decreased. 
Studies showing either a cyclic rise” * or a cyclic 
decrease*:* in total serum cholesterol, with the highest 
or the lowest concentrations at the moment of ovulation 
or in the luteal phase, have been reported, with other 
studies” describing no change at all. Thus it is uncertain 
whether the association of a lower serum cholesterol 
with a decreased sodium intracellular concentration 
during the luteal phase in the present study could be 
causative. E 

Biochemical changes induced by oral contracep- 
tives. Compared to women with natural menstrual cy- 
cles, users of oral contraceptives had higher plasma 
renin substrate, renin activity, angiotensin Il, plasma 
aldosterone concentration, and urinary aldosterone ex- 
cretion. during the first part of the menstrual cycle, 
which confirmed previous reports.?*® During the sec- 
ond part of the cycle, however, no further stimulation 
of the renin-aldosterone system occurred in users of 
oral contraceptives, in contrast with women with nor- 
mal menstrual cycles. During the second half of the 
cycle the differences in renin, angiotensin II, and 
plasma and urinary aldosterone observed during the 
first half between users of oral contraceptives and nor- 
mal women thus disappeared. The higher serum po- 
tassium observed in women using oral contraceptives 
during the first part of the cycle could be attributed to 
the progesterone content of the contraceptive used. 


We gratefully acknowledge the technical assistance 
of Miss L. Lommelen, Miss Y. Piccart, Mr. M. Laermans, 
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The effect of medroxyprogesterone acetate on | premature labor 


in the sheep 


Ana Tomasi, M.D., Hsiu-Yu Tseng, M. S., Antonio Scommegna, M.D., and 


Laurence Burd, M.D. 
Chicago, Illinois 


The ability of medroxyprogesterone acetate to delay premature delivery was investigated in nine chronically 
catheterized pregnant sheep (125 to 130 days’ gestation). Catheters were placed for measurement 

of intrauterine pressure and uterine vein concentrations of progesterone, 17B-estradiol, and 15-keto- 
13,14-dihydroxyprostaglandin F,,. Premature parturition was induced in all animals by infusion of 
dexamethasone (1 mg/24 hours) to the fetus. Three ewes served as controls, three ewes received oral 
medroxyprogesterone acetate (5 mg/kg/day) 48 hours prior to the start of and during dexamethasone 
(early medroxyprogesterone acetate), and the remaining three animals received oral medroxyprogesterone 
acetate 12 hours after the onset of dexamethasone infusion (late | medroxyprdgesterone acetate). The 
lengths of time from ‘dexamethasone until the onset of labor and from dexamethasone ‘until delivery were 
compared, and were significantly longer for each group compared to control times. Of all endocrine 
events analyzed, the fall in plasma progesterone was the most consistent in all groups, showing that 
animals with rapid falls in progesterone levels (control group) tended to deliver garlier. These results 
demonstrate that medroxyprogesterone acetate can’ delay premature parturition in the sheep. Also 
medroxyprogesterone acetate appears to delay the endocrinologic events that.normally accur at this time. 


(Am J OBSTET Gyneco, 1985;151:694-700.) 


Key words: Medroxyprogesterone acetate, premature labor, dexamethasone 


Observations made by Liggins et al.’ demonstrated 
that, in sheep, the fetal pituitary-adrenal axis during 
late pregnancy was of importance in the mechanism of 
parturition. The interplay of these organs results in an 
increase of the secretion rate of cortisol by the fetal 
adrenal gland and of the concentration of cortisol in 
the fetal circulation. We now recognize that this rise of 
plasma cortisol represents an early link in a chain of 
endocrine events leading to parturition. The rise in 
fetal cortisol is followed by a decrease in the concen- 
tration of progesterone in maternal plasma. This fall 
in placental progesterone output is the result of an 
increase of 17a-hydroxylase activity in the placenta, 
which causes progesterone to be metabolized to a less 
active product, 17,20-dihydroxypregn-4ene-3one. Un- 
der the influence of fetal cortisol, the increased avail- 
ability of 17-hydroxylated C21 steroids in the placenta 
contributes to the sharp rise in unconjugated estrogens 
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in maternal blood.” These changes in maternal steroid 
concentrations produce several different physiologic 
effects, which may result in the onset of labor in the 
sheep. They act on decidua and fetal membranes to 
increase prostaglandin production, on maternal pitu- 
itary to facilitate oxytocin release,’ and on the myo- 
metrium to augment responsiveness to oxytocic agents? 
either by influencing appropriate receptor concen- 
trations® or by provoking ultrastructural changes that 
enhance electrical conductivity.’ , 

Although the effects of progesterone in maintaining 
uterine quiescence have been well established in some 
species, the use of progesterone in preventing pre- 
mature labor is controversial. Bengtsson and Schofield, 
in 1963, found that pregnancy was prolonged in sheep 
when progesterone was administered daily. 

Medroxyprogesterone acetate has gained wide- 
spread acceptance as a useful, effective progestational 
agent with prolonged duration ‘of action. The aim of 
this study was to investigate whether medroxyproges- 
terone acetate could delay labor. To this end we have 
measured daily concentrations of progesterone, estra- 
diol, and a metabolite ‘of prostaglandin F,, and me- 
droxyprogesterone acetate as well as intrauterine pres- 
sures before and during the induction of premature 
labor by dexamethasone infusion to the fetus in control 
and medroxyprogesterone-treated groups. The find- 
ings were similar to those of Liggins et al.,* who used 
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Table I. Characteristics of steroid radioimmunoassays 

















Progesterone 


Estradiol 
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Medroxy- 
progesterone 
acetaie 






Prostaglandin Foa 
metabolite 






Range of linearity of 20-2000 6.25-500 20-1000 20-2000 
standard curves (pg) 

Slope of standard curves 0.798 = 0.067 0.969 + 0.069 0.851 + 0.054 0.922 + 0.045 
(mean + SD) (n = 36) (n = 16) (n = 14) (n = 16) 
Slope of sheep plasma —* —* 0.979 £ 0.176+ 1.119 + 0.042+ 

(n = 5$) (n = 5) 

Mass recovery —* —* y = 1.01 + 0.29 y = 1.07 + 1.22 
Correlation coefficient 0.991 0.998 

Recovery of internal 85-95 70-80 65-75 90-95 
standard (%) 

Sensitivity (pg/assay) 20 6.25 20 20 

Coefficients of Variations 

Intra-assay 11.38 (n = 5) 8.4 (n = 5) 4.7 (n = 6) 6.75 (n = 6) 

Interassay 17.4 (n = 36) 29.77 (n = 36) 14.1 (n = 18) 9.14 (n = 14)- 





*Previously validated, reference 11. 
{Not different from slope of standard curve. 
Number of samples. 


progesterone in oil; when medroxyprogesterone ace- 
tate was administered, not only were the fall in pro- 
gesterone and the rise of estradiol delayed, but also the 
onset of labor was postponed, 


Methods and material 


Nine pregnant ewes of mixed breed between 115 and 
125 days of pregnancy, whose gestational age was de- 
termined by x-ray evaluation of fetal bone maturation 
and breeding date, were starved for a period of 48 
hours before operation. A spinal anesthetic 50% so- 
dium pentobarbital for induction of anesthesia were 
given as previously described.” A polyvinyl catheter 
(PV, Bolab) was implanted into a fetal lateral tarsal 
vein for infusion of dexamethasone." A polyvinyl cath- 
eter (PV10, Bolab) was placed free in the amniotic cavity 
to record intrauterine pressures. Another polyvinyl 
catheter (PV;, Bolab) was placed in the maternal uterine 
vein for samplings. Ampicillin, 500 mg, was injected 


into the amniotic cavity. Penicillin (600,000 U) and > 


streptomycin (0.5 gm) were administered on the day of 
operation and on the first three postoperative days. 
After operation, the animals were fed water and food 
as desired, and they remained in the laboratory stalls 
throughout the period of experimentation. After a 7- 
day recovery period, dexamethasone (1 mg/24 hours) 
was infused into the fetus until delivery. Three ewes 
received 5 mg/kg of medroxyprogesterone acetate by 
mouth daily at 8:00 AM, starting 48 hours prior to and 
continuing throughout the infusion of dexamethasone 
(early medroxyprogesterone acetaté groups). Three 
more ewes received 5 mg/kg of medroxyprogesterone 
acetate by mouth 12 hours after dexamethasone was 
started and every 24 hours thereafter (late medroxy- 
progesterone acetate group). However, no sheep re- 


ceived medroxyprogesterone acetate treatment longer 
than 4 days after initiation of dexamethasone infusion. 
The remaining three received no medroxyprogester- 
one acetate and served as controls. 

Physiologic measurements. Measurements of pro- 
gesterone, estradiol, and prostaglandin F» metabolite 
and medroxyprogesterone acetate were made daily for 
4 to 6 days prior to dexamethasone infusion, every 2 
hours for the first 8 hours of the infusion, and every 
4 hours thereafter. Intrauterine pressure was recorded 
continuously on the day before and during the period 
of dexamethasone infusion by previously described 
methods. The onset of frequent uterine contractions 
(every 4 to 5 minutes) of 5 to 10 mm Hg intensity 
marked the onset of labor. 

Blood sample collection. A total of 8 ml of blood 
was drawn on ice in heparinized tubes from the uterine 
vein at each sample. After colleczions, plasma was sep- 
arated by centrifugation at 4° C at 3000 x g for 10 
minutes. Plasma samples were stored at ~ 20° C until 
hormonal analysis was performed. Fetal blood pH and 
maternal hematocrit were measured daily to determine 
fetal and maternal well-being. 

Radioimmunoassay 

Progesterone assay. Sheep plasma (0.2 ml) to which 
1000 cpm of tritium-labeled progesterone (New En- 
gland Nuclear, Boston, Massachusetts) had been added 
to calculate procedure losses was extracted with 6 ml 
of petroleum ether and assayed as previously de- 
scribed." 

Estradiol assay. Sheep plasma (1.0 ml) was extracted 
with 6 ml of anhydrous ether, air-dried, purified on a 
Sephadex LH-20 column, and assayed as previously 
described." The estradiol antiserum (029) used in this 
assay was found to be cospecific for estrone and 17B- 
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Table II. Gestational ages, fetal weights, hours of dexamethasone infusion, and duration of labor in sheep 
treated with medroxyprogesterone acetate before and after dexamethasone infusion 


















Group 1: Control 


Operation 121 +2 

Dexamethasone infusion 130 + 2 

Delivery 132 + 2 

Fetal weight (kg) 3+ 0.5 
(mean + SE) 

Hours of dexamethasone 38 +2 
infusion to onset of 
labor (mean + SE) 

Hours of labor 7+ 05 
(mean + SE) 

Hours of dexamethasone 45 +2 


infusion (mean + SE) 





Group 2; Early 
medri 
progesterone acetate 


Group 3: Late 
medroxy 
progesterone acetate 










123 + 1 118 + 1 
130 + 1 125 + 1 
134+ 1 128 + 1 
3.2 + 0.3 2.5 + 0.3 
94 + 17* 57 + 2* 
12 + 2f 13 + l} 
190 + 15ł 70 + 24 


*Statistically significantly different from control (one-way analysis of variance: p<0.05). 
{Statistically significantly different from control (one-way analysis of variance: p<0.05). 
Statistically significantly different from control (one-way analysis of variance: p<0.05). 


estradiol and also to cross react with 178-estradiol 
(25%) and estriol (10%). Since the Sephadex LH-20 
column cannot separate 17f-estradiol and 17a-estra- 
diol, the results are reported as total estradiol and ex- 
pressed as 178-estradiol equivalents. 

Prostaglandin Fz, metabolite (13,14-dihydro-15-keto-pros- 
taglandin F,,) assay. The technique used was modified 
from the method developed by Haning et al.!? Plasma 
(0.5 ml) and 100 cpm of tritium-labeled prostaglandin 
F,, metabolite (Amersham, Chicago, Illinois) were 
. mixed uniformly and acidified with 0.1 ml of 0.1N hy- 
drochloric acid. Petroleum ether (3 ml) was added to 
this acidified plasma to wash away the neutral lipid. 
Prostaglandins were then extracted by the addition of 
ethyl acetate (4 ml). The extract was transferred to 
conical tubes, air-dried, and subjected to silicic acid col- 
umn chromatography. 

The elution solvents for column chromatography 
were prepared fresh daily. The ratio of the volumes of 
toluene, ethyl acetate, and methanol were as follows: 
solvent 1, 85:15:0; solvent 2, 60:40:0.5; solvent 3, 
60:40:5, solvent 4, 60:40:20. ; 

Column chromatography was performed on a Brock 
mini column (15 by 1 cm) packed with silicic acid slurry. 
One gram of silicic acid (Unisil, 100 to 200 mesh, Clark- 
son Chem Co., Inc., Williamport, Pennsylvania) was 
suspended in 6 ml of solvent 4 and poured into the 
column previously washed with 10 ml of solvent 1. The 
extracted sample was dissolved with 0.4 ml solvent 4 
mixed with 0.4 ml of solvent 1 and applied to the col- 
umn. The extraction tube was rinsed with 0.3 ml of 
solvent 1 to ensure more complete transfer of the sam- 
ple. The column was washed sequentially with 10 ml 
of solvent 1, 5 ml of solvent 2, 2 ml of solvent 3, and 
8 ml of solvent 3. The first three eluates were discarded. 


The prostaglandin F,, metabolite was eluted in the final 
8 ml fraction. Radioimmunoassay was performed in 
this purified fraction. Samples were mixed with 0.1 ml 
of antiserum and 500 cpm of tritium-labeled prosta- 
glandin F., metabolite (Amersham, Chicago, Illinois) 
and incubated at 4° C for 3 hours. 

The prostaglandin Fə, metabolite antiserum (560- 
JCC-140D, The Upjohn Co., Kalamazoo, Michigan) did 
cross react with the prostaglandins as follows: prosta- 
glandin F,, metabolite, 100%; 15-keto-prostaglandin 
Fa, 20%; and the C,, metabolite of prostaglandin F,,, 
13,14-dehydro-prostaglandin Fə, and prostaglandin 
F,,, <1%. A cochromatography technique was applied 
to confirm the specificity of this assay. A total of 1.0 ml 
of sheep plasma was chromatographed with 1200 cpm 
of tritium-labeled prostaglandin F,, metabolite. The ef- 
fluent was collected in 1.0 ml fractions. Aliquots were 
assayed for radioactivity and for immunoactivity. The 
elution patterns for trittum-labeled prostaglandin Fə, 
metabolite and endogenous unlabeled prostaglandin 
F,,, metabolite were identical. 

Medroxyprogesterone acetate assay. The medroxypro- 
gesterone acetate assay is a modification of the tech- 
nique of Cornette et al'* Phosphate buffer (0.01 
mol/L of phosphate buffer, pH 7.4) was used instead 
of Tris buffer. Also 0.25% dextran-coated charcoal sus- 
pension was substituted for the second antibody used 
by Cornette et al. to separate bound from unbound 
tracer. 

Plasma (0.2 ml) with 1000 cpm of tritium-labeled 
medroxyprogesterone acetate (New England Nuclear, 
specific activity of 60 Ci/mmol) was extracted with 5 ml 
of petroleum ether. The sample was centrifuged and 
the aqueous phase was frozen in dry ice. The petroleum . 
ether phase was decanted into a vial and air-dried. The 
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Fig. 1. Mean serial hormonal concentration in maternal plasma in three control sheep with dexa- 


methasone-induced labor. PGFM = 15-Keto-13,14-dihydroxyprostaglandin F,,. 


= Start of dexa- 


methasone infusion. T = Onset of progesterone drop. 


dried extract was reconstituted with 1 ml of absolute 
ethanol and aliquots of 0.2 ml and 0.4 ml were used 
for radioimmunoassay. 

The medroxyprogesterone acetate (rabbit anti-Pro- 
vera 15784-ICC-62, The Upjohn Co.) did not cross 
react with progesterone similarly the progesterone anti- 
serum (P294) used for the progesterone assay did not 
cross react with MPA. 

All the solvents used in these assays were nanograde 
(Mallinckrodt Chemical, Inc., St. Louis, Missouri). The 
characteristics of each assay are outlined in Table I. 
The dilution curves of sheep plasma were parallel to 
the standard curves so that the slopes of the plasma 
dilution curves were not significantly different from 
those obtained with standards (Table I). Mass recovery 
experiments were performed to check the accuracy of 
these assays. All these assays showed small variance for 
both intra-assay and interassay (Table I). 


Results 


The gestational ages of the sheep at operation, dexa- 
methasone treatment, and delivery are shown in 
Table II. 

Onset of labor. The time from beginning of dexa- 
methasone infusion to the onset of labor was prolonged 
in the animals receiving medroxyprogesterone acetate. 
Those receiving medroxyprogesterone acetate before 
dexamethasone administration took 94 + 17 (mean + 
SE) hours before labor started. In those animals who 


received medroxyprogesterone acetate after dexa- 
methasone was started, 57 + 2 hours elapsed before 
labor began as compared to a control of 38 + 2 hours. 
All these results were statistically significant (p < 0.05) 
for both groups compared to contro] values (Table II). 

Length of labor. The duration of labor was the same 
in both medroxyprogesterone acetate—treated groups 
(13 + land 12 + 2 hours) but significantly prolonged 
when compared to control (7 + 0.5 hours, p < 0.05). 
Thus both medroxyprogesterone acetate-treated 
groups received longer dexamethasone treatments un- 
til delivery compared to the control group (Table II). 

Hormonal results. Plasma hormonal concentrations 
varied between individual sheep and among groups 
(Figs. 1 to 3), In the early medroxyprogesterone acetate 
group as in the control group, a drop of progesterone 
or an increase of estradiol and prostaglandin F,, me- 
tabolite precedes the onset of labor but these events are 
significantly delayed (Fig. 2). 

In the late medroxyprogesterone acetate group as in 
the previous group, the patterns of progesterone with- 
drawal and rises in estradiol and prostaglandin F}, me- 
tabolite were similar but the events were less prolonged 
than in the early medroxyprogesterone acetate group 
(Fig. 3). 

OFf all the animals only one sneep in the early me- 
droxyprogesterone acetate group did not go into labor 
within 24 hours of the last medroxyprogesterone ace- 
tate dose. In this animal plasma medroxyprogesterone 
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Fig. 2. Mean serial hormonal concentration in maternal plasma in three sheep treated with me- 
droxyprogesterone acetate prior to dexamethasone infusion (early medroxyprogesterone acetate). 
M = Medroxyprogesterone acetate administration. MPA = Medroxyprogesterone acetate concen- 


tration, Other abbreviations as in Fig. 1. 
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Fig. 3. Mean serial hormonal concentration in maternal plasma in three sheep treated with me- 
droxyprogesterone acetate after dexamethasone infusion (late  medroxyprogesterone acetate). Ab- 


breviations as in Figs. 1 and 2. 


acetate could be detected, although in small amounts, 
more than 32 hours after administration. 

Of all endocrine events analyzed, the drop in plasma 
progesterone was the most consistent in all groups. 
Plasma progesterone was considered to have decreased 
when its concentration dropped below the 95% confi- 
dence limits of the mean of preceding determinations 
(T in Figs. 1, 2, and 3). The time between initiation of 
dexamethasone infusion and the progesterone drop so 
defined (T) was called phase 1, while the time following 
such a drop until delivery was called phase 2. 

‘When the slopes of the increases of estradiol and 
prostaglandin F,, metabolite in phase ] were calculated, 
they were found to be different in each animal without 
a recognizable pattern in each of the groups. 

The slope of decrease of progesterone during phase 
2 was calculated by a linear regression. Animals in each 


group had similar slopes while the means of slopes for 
each group were different (p < 0.01 by one-way anal- 
ysis of variance). The control group had the steepest 
slope in progesterone decrease, followed by the late 
medroxyprogesterone acetate group, while the early 
medroxyprogesterone acetate group had the flattest 
rate of decrease. 

When the progesterone slopes for each group of an- 
imals were related to the length of dexamethasone in- 
fusion a negative correlation was found (Fig. 4), indi- 
cating that animals with a rapid drop in progesterone, 
tended to deliver earlier. 


Comment 

As previously demonstrated, the administration of 
dexamethasone to the fetus will produce premature 
labor. The lambs in this study delivered in 45 hours 
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Fig. 4. Relationship between progesterone slopes and hours 
of dexamethasone infusion until delivery. In each group the 
decreasing rates of progesterone were 0.936 + 0.026 for con- 
trol, 0.805 + 0.018 for late medroxyprogesterone acetate, 
and 0.613 + 0.052 for early medroxyprogesterone acetate 
(means + SE in milligrams per milliliter per hour; p = 0.01). 


rather than 52 hours as in other studies; this could be 
due to the fact that these sheep were at a more advanced 
gestational age than in previous studies. We confirmed 
that endocrinologic events that occur when labor is in- 
duced prematurely by dexamethasone infusion are 
similar to those that are seen when labor occurs spon- 
taneously; however, the events are accelerated. 

When medroxyprogesterone acetate was adminis- 
tered to the ewe prior to the start of dexamethasone 
(early medroxyprogesterone acetate), the onset of labor 
was delayed and the length of labor was prolonged. 
The same effect was observed in the group where me- 
droxyprogesterone acetate was administered after the 
start of dexamethasone infusion (late medroxyproges- 
terone acetate) ‘but the delay was not as great. 

Both treated groups showed a decreased rate of pro- 
gesterone withdrawal when compared to the control 
group, the early medroxyprogesterone acetate groups 
having an even slower rate than the late medroxypro- 
gesterone acetate animals., 

When premature ` parturition is induced by dexa- 
methasone, both estradiol and prostaglandin F,, me- 
tabolite increase: It has been postulated that a prosta- 
glandin increase is causally related to the estradiol rise, 
Thus the estradiol rise should precede the prostaglan- 
din increase. In our experiment this event occurred in 
two of nine animals. In another six animals the prosta- 
glandin F,, metabolite rise preceded the estradiol rise 
while in one ewe the rise of the two substances occurred 
simultaneously. - Tes 
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In sheep, progesterone in large deses has been shown 

to depress myometrial sensitivity to oxytocin and inhibit 
labor, whether spontaneous or prematurely induced by 
fetal administration of dexamethasone or adrenocor- 
ticotropic hormone." Progesterone withdrawal will 
produce significant structural changes in the myome- 
trial gap junction; Garfield et al.” demonstrated that 
progesterone administration can reverse this change. 
- During parturition, progesterone is metabolized to 
less active products by the action of 17a-hydroxylase. 
Barbieri and Ryan's study on rat testicular steroido- 
genesis demonstrated that medroxyprogesterone ace- 
tate inhibits 17a-hydroxylase. A similar mechanism 
may be operative in the placenta so that administration 
of medroxyprogesterone acetate may maintain elevated 
progesterone concentrations for a prolonged time, thus 
continuing the progesterone block. Another mecha- 
nism by virtue of which administration of medroxy- 
progesterone acetate may delay parturition is by a di- 
rect effect of this steroid on the myometrium, that is, 
medroxyprogesterone acetate may substitute for pro- 
gesterone in maintaining the progesterone block. This 
last mechanism does not appear to be operative in our 
experiment since uterine contractility was related more 
to the remova) of the progesterone block and less to 
the medroxyprogesterone acetate concentration. 
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Management of placenta previa 
To the Editors: , 

D'Angelo and Irwin in their paper on conservative 
management of placenta previa (AM J OBSTET GyNE- 
COL 1984;149:320) have documented that prolonged 
hospitalization not only benefits the mother, but it also 
provides the obstetrician with increased peace of mind 
and, with increased cost-effectiveness, makes good fi- 
nancial sense. One factor that needs to be considered 
is the false positive rate of placenta previas as deter- 
mined by a “double set-up.” One of the discussants, Dr. 
Dermot MacDonald, eluded to the fact that in his in- 
stitution the digital examination has been abandoned 
in view of the accuracy of sonography. If all patients 
with suspected placenta previa were hospitalized, the 
false positive rate would greatly increase the cost of 
hospitalization. -Some state that ultrasonography must 
be repeated at least 1 week prior to intended delivery 
in order to delineate and confirm placental implanta- 
tion. Furthermore, Dr. MacDonald states that in his 
group of patients that were hospitalized and managed 
conservatively with placenta previa, seven, or 4%, were 
delivered vaginally. However, a neonatal mortality of 
40% was present in those that were delivered vaginally. 
Although sonography has reached a great degree of 
sophistication, we would still support the view that a 
carefully planned double set-up prior to scheduled de- 
livery is essential. False positive and negative results are 
frequently seen. Ultrasonography may miss a placenta 
previa, or a placenta previa may be documented when 
there is none. 

It is our practice to inhibit uterine contractions in 
cases of placenta previa because of the belief that uter- 
ine contractions may ‘precipitate bleeding. This was 
also found to be true in the majority of cases in the 
series of D'Angelo and Irwin. Use of tocolysis may add 
considerable time before an episode of hemorrhage. 

A recent report by Sampson et al.’ detailed the ben- 
eficial effects of terbutaline in cases with placenta 
previa. Although highly desirable, a controlled study 
of tocolysis and placenta previa as suggested by Dr. 
Rosen is virtually impossible to accomplish i in our cur- 
rent medicolegally oriented society. 

Stefan Semchyshyn, M.D. 
Donald Chervenak, M.D. 
Saint Barnabas Medical Center 
Old Short Hills Road 
Livingston, New Jersey 07039 
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Reply to Semchyshyn and Chervenak 


To the Editors: 

We agree in vanae to the concepts alluded to by 
Semchyshyn and Chervenak. We would like to take this 
opportunity to expand on the concept of false positive 
ultrasonographic diagnosis of placenta previa, how- 
ever. We have observed several such cases in our insti- 
tution. Indeed a case did occur during the study period 
of our report. This index case reilects our experience 
with this phenomenon. The patient was admitted at 32 
to 33 weeks’ gestation with a clinical presentation and 
ultrasonographic findings consistent with marginal pla- 
centa previa. Conservative management as described 
in our report resulted in attainment of 36 weeks of 
completed obstetric géstation anc a mature amniocen- 
tesis. Double set-up examination allowed for induction 
of labor and vaginal delivery of a mature surviving 
neonate. Gross examination revealed an area of semi- 
lunar infarction at the leading border of the placenta. 
Similar experiences have led us to believe that these 
cases do not represent true false positive ultrasono- 
graphic diagnoses. These patients are at risk for severe 
maternal hemorrhage necessitating preterm delivery 
and/or premature-labor. We therefore feel cost/benefit 
criteria are indeed met. | 

An effort must bė maintained to avoid overtreatment 
of true false positive ultrasonographic diagnoses of pla- 
centa previa in a hope to maintain cost-effectiveness of 
therapy. When ultrasonographic findings and clinical 
presentation are consistent with placenta previa, we de- 
lay continuous hospitalization until a minimum gesta- 
tional age cut-off is reached. We have used a minimum 
gestational age for total placenta previa (placentas seen 
crossing from one edge of the internal os to the other) 
of 28 weeks’ gestation and for marginal placenta previa 
(edge of placenta at edge of internal os) of 32 weeks’ 
gestation. We have found that these minimum gesta- 
tional age cut-offs eliminate false positive diagnoses due 
to further placental migration. Delaying continuous 
hospitalization until these minimum gestational age cri- 
teria are met has resulted in no éxcess neonatal mor- 
bidity while allowing for cost-effectiveness. 

Larry J. D’Angelo, M.D. 
Saint Francis Hospital 
6161 South Yale, Suite 3228 
Tulsa, Oklahoma 74136 


The abdominal pelvic pain syndrome: fact or 

fiction 
To, the Editors: 

We read with great interest the article on the abdom- 
inal pelvic pain syndrome by D. G. Slocumb (Am J Os- 
STET GYNECOL 1984;149:536) because chronic pelvic 
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pain indeed may be a frustrating condition for both 
patient and doctor. Great was our. elation at reading 
the introductory statement that at last a neurological 
and treatable condition had been identified that could 
account for this enigmatic pain syndrome. There is no 
doubt in our mind that the results of treatment are 
true, but we are not convinced therefore that the author 
has provided the proof either of the neurological na- 
ture of this syndrome or the specificity of the therapy. 
In what percentage of women without chronic pelvic 
pain can similar trigger points be found? In other 
words, how specific are these points for patients with 
pelvic pain? As far as we understand, the treatment was 
perfectly amenable to a double-blind, placebo-con- 
trolled trial (injection of saline or bupivacaine). Ina 
` double-blind comparison of mepivacaine injection ver- 
sus saline injection for myofascial pain, F. A. Frost and 
co-workers’ showed that the latter was slightly superior 
in giving pain relief. The referral to a special clinic 
where scrupulous attention is being. -given to the pain 


problem may be associated with a strorig placebo effect,. 


and the needling of trigger points alone without injec- 
tion of anesthetics can relieve pain.” It is not clear 
from the text which and how many patients received 
additional medical therapy, varying fror antiprosta- 
glandins to antianxiety medications, and how these 
medications could have affected the results of treat- 
ment. Neither is it clear whether all these patients have 


been subjected to a uniform protocol of gynecologic. 


and other examinations prior to this study. _ 

We agree with Dr. Slocumb that examination for trig- 
ger points may be a useful diagnostic and therapeutic 
addendum in dealing with unexplained pain but before 
concluding that the pain is unexplained, all pelvic struc- 
tures should have been investigated by appropriate 
measures, including laparoscopy. Pain arising from or 
coexistent with ovarian cysts, endometriosis, or fibroids 
may be relieved by blocking the trigger points, but this 
fact does not obviate the need for a more appropriate 
treatment. Pain relief without an appropriate diagnosis 
could be life-threatening in the event of an ectopic 


‘pregnancy, pelvic inflammatory disease, or pelvic vein > 


thrombosis. Moreover, evidence is lacking in the text 
to justify the degradation of the universal joint syn- 
drome to a chimera? Pending more convincing data, 
we cannot take part in the overenthusiasm of Dr. Slo- 
cumb and we are afraid that, one day, the abdominal 
pelvic pain syndrome might join the other figments of 
our frustration. l 
Marc Dhont, M.D. 
Guy Kermans, M.D. 
Rudolphe Serreyn, M.D. 
Dirk Vandekerckhove, M.D., Ph.D. 
Department of Gynecology 
University Hospital 
B-9000 Ghent, Belgium 
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Reply to Dhont et al: 


. To the Editors: . 


I want to thank the AENA of this letter for pointing 
out concerns about observations and statements made 


. in my article on chronic pelvic pain. Indeed .the con- 


cépts and experiences expressed in that article deviate 
considerably. from established therapeutic protocols 
and theory. For instance, to say that a majority of pro- 
longed abdominal pelvic pain originates from focal ten- 
der points in the abdominal wall is most remarkable. 
How can abdominal wall fat be a cause/source of such 
severe, diffuse, and enigmatic pain? Although not a 
common concept in assessment of abdominal pelvic 
pain, there are nurnerous references in the literature 
attesting to consistency in findings viewed from a wide 
range of specialties.’ 

There can be no doubt that the cause of mük of 
pelvic pain is neurological i in.nature, particularly when 
74% of pain clinic patients have the same clinical find- 
ings and 89% respond to loćal infiltration.’ Proof of 
the specificity, however, miist include appropriate con- 
trols, double-blind comparisons, and long-term fol- 
low-up. Trigger point infiltration is not a cure but 
an obsérved clinical response to alterations in pain 
thresholds. 

‘It is important, however, to recognize ‘that many in- 
terventions in abdominal pelvic pain can alter pelvic 
pain for varying durations. In our clinic reassurance, 
acupuncture, laparoscopy, hypnosis, and biofeedback 
all have produced temporary relief. More significantly, 
laparotomy atid/or hysterectomy have resulted in 3 to 
12 weeks of pain relief whether or not the uterus, tubes, 
or ovaries have been removed. In 31 of our patients 
who had hysterectomy for pain elsewhere, the same 
pain returned. In 17 patients in. whom trigger point 
blocks offered only, temporary relief with pain return- 
ing with next menses, 5 responded to hysterectomy 
alone and 12 had return of trigger point pain after 


` hysterectomy with 9 responding to subsequent trigger 


point therapy.’ Apparently a variety of techniques of 
altering central, spinal, , and peripheral nociceptive 
function can result in varying degrees of temporary 
pain relief. 

It should be noted that the references i in the letter 
of Frost et al., although documenting pain relief, were 
of short-term follow-up and, for the most part, tem- 
porary relief. For instarice, in Frost et al.’s paper® on 
double-blind saline and mepivacaine injections for 
myofascial pain, only 16% and 18% respectively were 
pain free after 4 days. In K. Lewit’s study’ of needle 
effect of myofascial pain, only 58 of 288 sites (20%) 
had relief for “several months.” 

Indeed needling arid saline i injection can alter trigger 
point pain thresholds. In our clinic, however, saline 
control infiltration in six pilot patients was not effective 


Volume 151 
Number 5 


in achieving pain relief beyond 72 hours.* What is more 
important, the average duration of follow-up was 17 
months in the pain study, with many patients entering 


their fourth and fifth year of follow-up as of this 


writing. 

Another observation is that myofascial trigger points 
have different characteristics than do abdominal wall 
points and are more likely to be primary pain experi- 
ences, whereas abdominal wall trigger points often fol- 
low pelvic or abdominal trauma. 

The authors question the effects of supportive ther- 
apy in the overall outcome, a valid observation which 
is being assessed at this time. Needless to say, 28% of 
the patients were treated in a non—pain-clinic setting 
(emergency room, in hospital, general clinic), 14% re- 
ceived narcotics, and 6% received antidepressants for 
a short term (1 month) after initiation of therapy. A 
majority (68%) received no supportive medications, 
many having been withdrawn from previous medica- 
tion protocols. 

The value of trigger point pain diagnosis and therapy 
in avoiding unnecessary therapy is considerable. At no 
time has it obscured pain originating from a pathologic 
process, €.g., appendicitis, ectopic pregnancy, infarct- 
ing fibroid. It has been consistent that when all pain 
can be blocked for a duration in excess of the action 
of the local anesthetic, the coexistence of benign pelvic 
processes such as ovarian cysts, fibroids, adhesions, and 
treated endometriosis are incidental. Evaluation and 
treatment of their processes should have independent 
indications if the pain is responsive to trigger point 
infiltration. Invariably the same pain will exist after 
surgical therapy, requiring neurological consideration. 
Obviously, pain unresponsive to infiltration of trigger 
points needs further assessment. 

In conclusion, I would consider the skepticism ex- 
pressed by the authors of the letter only after they have 
approached diagnoses and therapy of pelvic pain as 
outlined.® ë So crucial is the technique of examination, 
that the concept cannot be appreciated without appro- 
priate attention. Major efforts are being directed to the 
double-blind protocols and psychological and placebo 
factors at this time. 

John C. Slocumb, M.D., S.M.H. 
Department of Obstetrics end Gynecology 
University of New Mexico School of Medicine 
2211 Loma Boulevard, N.E. 
Albuquerque, New Mexico 87106 
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Abdominovaginal delivery in case of impacted 
head in cesarean section aprauee 


To the Editors: 

The paper by Landesman and Graber (Abdomino- 
vaginal delivery: Modification of the cesarean section 
operation to facilitate delivery of the impacted head. 
AM J OBSTET GYNECOL 1984;148:707) describes a tech- 
nique that has been used in our hospital for several 
years when difficulties arise due to an impacted head 
during a cesarean section. Recently, this technique has 
been further improved by a bimanual delivery proce- 
dure.’ It was introduced in a particular case in which 
intravaginal pressure exerted by the assistant proved 
to be ineffective. Because of the increase in the deflex- 
ion of the head, it was not pushed out of the pelvis but 
forced against the symphysis. This could be avoided by 
the bimanual technique, i.e., the surgeon himself de- 
livers the head with one hand in the uterus to avoid 
further deflexion and the other hand in the vagina to 
press the head up. Since then, bimanual delivery of the 
head has proved to be an effective method in many 
other cases. Thus the surgeon can judge the cephalo- 
pelvic relationship better, he has an opportunity to cor- 
rect an adverse attitude, and no time is lost waiting for 
assistance. However, as in the Marshall-Marchetti pro- 
cedure, after vaginal introduction of the hand, the ster- 
ile drapes have to be renewed. 

T. H. Lippert, M.D. 
Department of Obstetrics and Gynecology 
University of Tübingen 
7400 Tiibingen, West Germany 


REFERENCE 


l. Lippert TH. Bimanual delivery of the fetal head at cesar- 
ean section with the fetal head in midcavity. Arch Gynecol 
1983;234:59. 


Self-examination of the cervix in premature 
labor prevention - 


To the Editors: 

In pregnant women with a history of previous pre- 
mature birth, a program was begun in which the women 
palpated their own cervices. Beginning at 14 weeks of 
gestation, the subjects were instructed to sit at the edge 
of a seat after voiding, and to palpate their cervix at 
least twice a day, much as when inserting a diaphragm. 
Eight pregnant women, having a total of 11 previous 
deliveries prior to the 34th week, were successfully en- 
rolled in the program. Ten others declined for various 
reasons. In addition, five women with a cervical cerclage 
also participated in the program. After 3 years of ex- 
perience, a number of observations are possible: (1) 
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Although pregnant women apparently have no hesi- 
tation about coitus during pregnancy, many are reluc- 
tant to palpate their cervix. (2) Women who continued 
to work outside the home during the third trimester 
reported that their cervix was often difficult to palpate 
upon arising in the morning as it was generally high 
and posterior but was easier to palpate at the end of 
the day as it was more anterior, lower, and softer. (3) 
Every subject came in on at least two occasions, falsely 
reporting that her cervix had begun to dilate, and all 
seemed somewhat apprehensive about their ability to 
determine cervical dilatation. (4) In all subjects without 
cerclage, their cervix had dilated at least to 1.5 cm by 
the 32nd week of pregnancy. (5) One subject with a 
cerclage and three others correctly reported to the 
emergency room after having noticed that their cervix 
had begun to silently dilate prior to the 35th week of 
pregnancy. (6) Four of five subjects accurately reported 
their cervical dilatation when in labor at term. 

Frequent cervical examination is part of the program 
of most protocols for the prevention of premature 
birth.’ Our experience suggests self-examination may 
increase patient anxiety, but it also appears to be rel- 
atively accurate in early detection of the pregnant 
women with silent dilatation of her cervix. In addition, 
it would appear that the normal multigravid woman in 
the third trimester who is working outside the home 
experiences a descent and at least partial dilatation and 
effacement of her cervix during the day, which appar- 
ently regresses during the night. 

Self-examination of the cervix may be beneficial to 
detect early cervical dilatation in the more tranquil 
pregnant women. Such a technique avoids the frequent 
clinic visits required by other programs designed to 
prevent premature birth. 

Robert C. Goodlin, M.D. 
Department of Obstetrics and Gynecology 
University of Nebraska Medical Center 
42nd and Dewey Avenue 
Omaha, Nebraska 68105 
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Use of Hickman catheter during pregnancy 


To the Editors: 

We read with interest the case report, “Hickman 
Catheter Use in a Pregnant Patient Requiring Thera- 
peutic Heparin Anticoagulation,” which appeared re- 
cently in the JOURNAL (Nelson DM, Stempel LE, Fabri 
PJ, Talbert M. AM J OBSTET GYNECOL 1984;149:461). 

The authors reported use of a Hickman catheter for 
the administration of prophylactic heparin to a patient 
with a Starr-Edwards mitral valve, from 20 to 36 weeks 
of gestation. The case was thought to be the first re- 
ported in which such a catheter was used during preg- 
nancy. 
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We are aware of several other cases. Cox et al.’ and 
Martin? have previously reported the use of Hickman 
catheters for the administration of parenteral alimen- 
tation solutions in malnourished patients during preg- 
nancy without catheter-related complications. At the 
Stanford Medica] Center, in 1981, a patient with acute 
leukemia during pregnancy underwent Hickman cath- 
eter placement, for administration of antineoplastic 
chemotherapy, antimicrobials, and parenteral alimen- 
tation solutions.’ Catheter placement was complicated 
by the development of a mediastinal hematoma and 
unilateral phrenic nerve paralysis. 

Recently, we were consulted with regard to a patient 
with a St. Jude prosthetic valve, who had undergone 
uncomplicated indwelling (Broviac) catheter placement 
at 10 weeks for intravenous heparin anticoagulation. 
She is currently doing well in the early second trimester. 

We agree with Nelson et al. that Hickman (or Broviac) 
catheter placement is occasionally indicated in preg- 
nancy. However, even in expert hands, insertion of cen- 
tral venous catheters has a 5% rate of serious compli- 
cations, including pneumothorax, hemothorax, and 
mediastinal hematoma.’ We are not aware of studies 
demonstrating that intravenous administration of hep- 
arin for prophylactic anticoagulation during pregnancy 
offers significant advantages over subcutaneous ad- 
ministration, so long as coagulation parameters are 
carefully monitored. Thus we would generally favor 
the subcutaneous route if the placement of an indwell- 
ing catheter (Hickman or Broviac) would be required 
to allow intravenous administration. 

Valerian A. Catanzarite, M.D., Ph.D. 
Kent F. Argubright, M.D. 
Division of Perinatology 
Department of Obstetrics and Gynecology 
UNM Medical Center 
Albuquerque; New Mexico 87123 
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Reply to Catanzarite and Argubright 
To the Editors: 

We appreciate learning of the experience with the 
use of central venous catheters in obstetric patients de- 
scribed by Drs. Catanzarite and Argubright. In the pa- 


tient described in our case report, the need for ther- 


apeutic anticoagulation was clear but the patient was 
unwilling to accept the discomforts associated with hep- 
arinization by the usual parenteral routes. Placement 
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of the Hickman catheter permitted therapeutic anti- 
coagulation with heparin and was tolerated very well 
by the patient. As we noted in our paper, we do not 
recommend the placement of a Hickman catheter for 
the majority of pregnant patients requiring therapeutic 
heparinization since most patients can indeed be man- 
aged by parenteral heparin administration without re- 
quiring the invasive procedure of placement of a cen- 
tral venous catheter. 

D. Michael Nelson, M.D. 
Department of Obstetrics and Gynecology 
Washington University School of Medicine 
216 S. Kingshighway 
St. Louis, Missouri 63110 


Use of ritodrine in uterine inversion 


To the Editors: 

Drs. Kovacs and DeVore (Kovacs BW, DeVore GR. 
Management of acute and subacute puerperal uterine 
inversion with terbutaline sulfate. AM J OBSTET Gy- 
NECOL 1984;150:784) presented two cases of uterine 
inversion in which the bolus injection of 0.25 mg of 
terbutaline sulfate resulted in uterine relaxation and 
facilitated replacement. The following supports the use 
of such agents in cases of uterine inversion. 


A 21-year-old woman, gravida 3, para 0, abortions 2, un- 
derwent spontaneous delivery of a term infant. Following de- 
livery of the placenta, a complete uterine inversion was noted. 
The uterus promptly contracted and could not be replaced 
manually. As terbutaline was not available, the patient received 
a bolus injection of ritodrine, 0.150 mg intravenously. Within 
15 seconds the pulse rose from 108 to 158 bpm. Initial uterine 
relaxation was noted at 30 seconds, with maximal relaxation 
at 90 seconds. The uterus was easily replaced and oxytocin 
infusion begun, with prompt uterine contraction. Estimated 
blood Joss was 1100 ml. There was no further significant uter- 
ine bleeding. 


This case illustrates two essential points. First, since 
terbutaline is rarely available on a labor and delivery 
unit, the clinician should realize that the more widely 
available ritodrine hydrochloride may be used safely 

>and with similar effect. Second, in the above case, as 
well as cases of intrapartum hypertonus, I have found 
a much smaller dose of sympathomimetic agent ex- 
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tremely effective in inducing uterine relaxation, An 

amount of 0.150 mg of either agent is effective and will 

have fewer maternal side effects than a 0.25 mg dose. 
Steven L. Clark, M.D. 

Department of Obstetrics and Gynecology 

University of Southern California School of Medicine 

Women’s Hospital 

Los Angeles, California 90033 


Systemic absorption of metronidazole 


To the Editors: 

Dr. Richard L. Sweet, in a letter to the Editors (Sweet 
RL. Reply to Rivera y Almodovar Am J OBSTET GY- 
NECOL 1984;149:807) stated: “Vaginal metronidazole 
is not absorbed and has only a topical effect against 
Trichomonas.” 

Systemic absorption of metronidazole after vaginal 
administration has been quantified. Opperman et al.' 
reported that a peak plasma concentration of 2.4 pg/ 
ml was reached at 24 hours after vaginal administration 
of 500 mg of metronidazole. Ralph? stated that sys- 
temic-absorption from the vagina is slower than from 
other routes with 1.63 pg/ml being attained 8 to 24 
hours after a 500 mg dose. 

Although these levels are lower than those resulting 
from oral or rectal administration,’® they are still sub- 
stantial. 

William C. Stewart, M.D. 
Director, Clinical Research in Obstetrics and Gynecology 
Searle Research and Development Division 
G. D. Searle & Co. 
4901 Searle Parkway 
Skokie, Illinois 60077 
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and an address to obtain further information. Send announcements and 
payment, payable to this JouRNAL, to The C. V. Mosby Company, 11830 
Westline Industrial Drive, St. Louis, Missouri 63146. 


Specialty Review in Neonatology/Perinatology, Au- 


gust 26-30, 1985, Chicago, Illinois. For further 
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international) for Vol. 151 (January-April), Vol. 152 (May-August), and Vol. 153 (Septem- 
ber-December). Shipping charges are included. Each bound volume contains a subject and 
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JOURNAL name, volume number, and year stamped in goid on the spine. Payment must 
accompany all orders. Contact The C. V. Mosby Company, Circulation Department, 11830 
Westline Industrial Drive, St. Louis, Missouri 63146, USA; phone (800) 325-4177, ext. 351. 

Subscriptions must be in force to qualify. Bound volumes are not available in place 
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An associate i is needed to” replace a antag panari ina». 
busy three member group averaging 350 deliveries and - 


300 major surgeries per year ii in East Central Indiana. 
The opportunity offers: | 


* a competitive first year salary and benefit it package 


e excellent jong term income potential with ful part- ` 


nership by the second year. 
assistance with-moving and relocation *’ 


affiliation with a modern’Weil- -equippedi 359 bed full 


service hospital 
service area population of-dver’150, 000; 


easy access to metropolitan Dayton; “Cincinnati, a 


` and Indianapolis ~ 


excellent local ediitational: and recreational acer 


tunities ~> 


Preferred candidate will. be BE/BC and ‘available. to: 


relocate by’ no, later than August, 1985." interested 


candidates should forward their curriculum vitae in: t 


g configsnce: tor 


Jim Farrar, Physician Placement Specialist ; 


“VHA Physician Placement Services 
224 East Broadway - Fifth Floor 
Louisville, Kentucky 40202: or 

Call Toli Free - (808) 626-1857 

in Keptucky ~ 4800} 292-1856 . 
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The future: of America’s . Services .. 
health care ` ts l 
Voluntary Hospitals of America, Inc. (VHA) 
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LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Designed io keep your journal 
copies near at hand in your office, library, or home. 

Your case is heavy bookbinder’s board in rich red Kivar 
cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—-only $6.95 each, postpaid (3 
for $20.00, 6 for $36.00). Add $2.50 postage per case for 
orders outside U. S. Prepayment must be in U. S. funds 
only. Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt shipment. 


Jesse Jories Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid __. library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $6.95 each (3/$20.00, 6/$36.00.) 


O NEW SIZE (814" x 11”) 3 caseslyear . 
O OLD SIZE (744" x 1042") copies prior to 1975 
(2 caseslyear) 
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expanding innovative group 
providing compretiensive 
womens health cere. 

























Candidatés must be board 
certified or eligible. Facilities 
include laser, fetal monitors, 
laparascopy, hysteroscopy, 
sonograph and colposcopy. 


Beautiful location in one of the 

fastest growing areas of the 

country. Excellent benefits include: 
paid professional liability insurance, 
bonus, educational program, retirement 
plan, health coverage, vacation and sick 
time. Opportunities for research and 
university arfiliation. 


For consideration, 
reply to: 
WOMENS MEDICAL CENTER 
i OF AMERICA 


3451 66th Street North, 

St. Petersburg, 
Florida 

33710 
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ORTHO-NOVUM* 7/7/7 Tablets (norethindrone/ethiny) estradiol) 


Each white tablet contains 0.4 mg norethindrone and 0.035 mg ethiny! estraciol Each fight peach tablet contains 
0.75 mg norethindrone and 0.035 mg ethinyl estradiol Each peach tablet containg | mg norethnd'one and 
0.035 mg ethinyl estrada! Each green tabletin 28-day regimen contains mert ngredients 


IMPORTANT NOTE—This intormation is a BRIEF SUMMARY of the complete prescribing information provided with 
the product and therefore should nol be used as the basis for prescribing the product. This summary was prepared 
by deleting from the complete prescribing information certain text, tables. and references. The physician should 
be thoroughly familiar with the complete prescribing information betore prescribing the product. 


INDICATIONS AND USAGE: PREVENTION OF PREGNANCY. 

DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL CONTRACEPTIVES: Two studies have shown a 
positive associahon between the dose of estrogens in oral contraceptives and the nsk of thromboemborsm Far 
this reason, it's prudent and in keeping with good panciples of therapeutics fo mir 
oral contraceptive product prescribed for any gven patent should be thal product ch contains the 

of estrogen that is compatible with an acceptable pregnancy rate and patien: acceptance, It is recom 
new acceptors of orai contraceptives be started on preparations contarung 05 mg or less of estrogen 
CONTRAINDICATIONS: Oral contraceptives should not be used sn women with any af the following conditions } 

Thronibaphiebstis or thromboembolic disorders 2 A past history of deep vein thrombophiebitis or thramboembo 

he disorders 3. Cerebral vascular ar coronary artery disease 4 Known of suspected carcinoma of the breast 5 
Known of suspected estrogen dependent neoplasia 6 Undiagnased, abnormal genital bleeding 7 Oraicontracep 

tive tablets may cause tetel harm when administered to a pregnant woman. Cral cantraceptive tablets are 
contraindicated i women who are pregnant If the patient becomes pregnant while taking this drug. the patent 
should be apprised of the potential hazard to the fetus (see WARNINGS, No 5) 8 Bemgn or mahgnant iver tumor 
which developed during the use of oral contraceptives or other estrogen -containing products 
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hromboembone ang 
thrombotic disease associated with the use of oral contraceptives is wellestabiished Four prncypal stucies in Great 
Britain and three in the United States have demonstrated an increased ‘isk of fatal and nonfatal vengus 
thromboembolism and stroke, both hemorrhagic and thrombotic These studies estate that users of oral 
contraceptives are 4 to 11 times more likely than nonusers to develop these diseases without eviden! se Overall 
excess mortality due to pulmonary emborsm or stroke is on the order of 10 to 3.5 deaths annualiy per 100.000 
users and increases with age. CEREBROVASCULAR DISORDERS: in a co! ve Ammencan study of cerebrova 

seular disorders in women with and without predisposing causes, it was estimated mat the nsk ot hemorrhagic 
stroke was 2 Q times greater in users than in nonusers and the nsk of thrombotic stroke was 4 Oto 9 5 greater 
in users than in nonusers, A prospective Study conducted in Great Botan esumated that former users Nave a tisk tor 
all cerebrovascular disease 2 6 times greater than that of nonusers This risk remained elevated for atleast six years. 
after fast oral contraceptive use. A prospective study conducted in the Unded States found that pas’ use of oral 
contraceptives was associated with increased sk of subarachnoid hemorrhage. the relative nsk being 53 There 
was also some evidence from this study that the degree of risk may be related to duration ot ora! contraceptive use 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of 9 
tives has been reported confirming a previously suspected association These studies, conducted United 
Kingdom, found. as expected, that the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolema, obesity. diabetes, tistovy of preeclamptic toxemia), the 
higher the ngk of developing myocardial infarction. regardless of whether the patent was an oral contrat 
or not Oral contraceptives, however. were found to be a clear additional isk factor The annual excess case rat 
(increased sk) af myocardial intarcuon (fatal and nonfatal) in oral contraceptive users was estimated t6 be 
approximately 7 cases per 100,000 women users in the 30-39 age group añd 67 cases per 100.000 women ugets in 
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the 40-44 age group In terms of relative usk, it has been estimated that ora! contraceptive users who dinot smoke 
(smoking is considered a major predisposing condition to myocardial infarc non] are abou ‘twitbias hkely to havea 
fatal myocardial infarction as nonusers who do not smoke. Oral contraceptive users who are okers hi 





about a 5-told increased nsk of fatai mfarction compared to users who do not snoke, but about 
increased nsk compared to nonusers who do not smoke, Furtherm ee aunt of smak:ng isi 
factor. In determining the importance of these relative risks, ‘owe the hasel reggie tors arious age grovns 
gof other predisposing gonditions mentigned above in 
fied: it is quite fikely that the Same synergistic 
tsome nereasëd risk of myocartial infarction in 
gsiand that the degree of the residual 
fata derived fram severa! national 
Fisk of thramboembol.gm including 
us Ontraceptives Preparations contain 
Of thromboembolism than those contaimng 50 80 
€ quantity of estrogen may not be the sole factor 
ited States Careful epidermaiogical studies to determine the 
éd with progestogen only oral contraceptives have not heen performed 
ben reported in women using these products, and they should not be 
$5 ABK The nsk of thromboembatic and thrombotic disorders, in both users and 
es, increases with age Oral contraceptives are, however an mdependent risk factor 
E OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A large prospective study 
Hine United Kingdom estimated the mortality rate per 100,000 women per year from d.seases of the 
atory System for users and nonusers of oral contraceptives according to age, smoking habits. and duration of 
use. The overalt excess death rate andually from circulatory diseases for oral contraceptive users was estimated to 
be 20 per 100.000 tages 15-34--5/100 000: ages 35-44-~-33/100.000: ages 45-49-~140.100.000), the risk beng 
concentrated in older women, in those with a long duration of use, and m cigarette smokers. It was not possible, 
however to examine the interrelahonships of age, smoking, and duration of use, nor to com, the effects of 
continuous versus Mti ent use. Although the study showed a 10-fold increase in death due to circulatory 
diseases in users for five or more years. all of these deaths occurred n women 35 or older Until larger numbers of 
women under 35 with continuous use for five or more years are available, itis no? possible to assess the magnitude 
of the relative risk for this younger age group This study reports that the increased usk of crcwatory disease 
mortality May persist after the pill is discontinued. Another study published at the same time co: 
reported increase of mortality in pill users from cardiovascular disease The study concluded t e mortality 
associated with all methods of birth control is Jow and below that assocated with chidiitth, with eplion of 
oral contraceptives in women aver 40 who smoke, (The rates given for pill only/smokers far each age group are tor 
smokers ag aciass For heavy smokers [more than 15 cigarettes a day} the rates given wouid be about double, for 
ght smokers [less than 15 cigarettes a day], about 50 percent.) The mortality associated with orai contraceptive 
use in nonsmokers over 40 is higher than with any other method of contraception m that age group The lowest 
mortaity ts associated with the condom ar diaphragm backed up by early abortion The risk of thromboemboke and 
thrombotic disease associated with oral contraceptives increases with age after approximately age 30 and. tor 
myocardial infarction, is further increased by hypertension, hypercholesterolerma, obesity, thabetes. of nistory of 
preeclampuc toxemia and especially by cigarette smoking. The nsk of myocardial infarction n aral t Ntraceptve 
users i$ substantially increased in women age 40 and over, especially those with other usk factors The physician 
and the patient should be aier! to the earhest manifestations of thramaoembaiic and thrambote disorders eg 
Shramboghiebitis pulmonary embolism. cerebrovascular insuffieency, cororary Occlusion. fetiral thrombi 
and mesenteric thrombosis). Should any of these occur of be suspected. the drug should be discontinued 
immediately A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
oral contraceptive users If feasible. orat contraceptives should be discontinued at least four weeks betore surgery 
ol a type associated with an increased risk of thromboembolism or protonged immobilization 2 OCULAR LESIÓNS 
There have been reports of neuro ocular lesions suchas optig mounts or retinal thrombasis assacated wah the use 
of oral contraceptives. Discontinue oral contraceptive medication if there 1s unexplained, sudden ot € al, partial 
or complete loss of vision: onset of proptosis or dipiopia: papiliedema, or retinal vascular lesions and institute 
appropriate diagnostic and therapeutic measures. 3 CARCINOMA Long-term continuous admeustanon of either 
natural or synthetic estrogen certain animal species increases the frequency of carcinoma of the breast, cervix 
vagina, and liver Certain synthetic progestagens. none currently contained in oral contraceptives, have been noted 
to increase the incidence of mammary nodules. benign and Malignant. in dogs In humans, three case contro} 
studies have reported an increased nsk of endometrial carcinama associated with the prolonged use of exogenous 
estrogen in postmenopausal women One publication reported an the irst 21 cases submitted by physicians to 4 
registry of cases of adenocarcinoma of the endometnum im women under 40 on oral contraceptives Df the cases 
found in women without predisposing isk factors for adenocarcinoma of the endemetnum fe g regular bleeding 
al the time oral contraceptives were first given, polycystic ovaries). Nearly a urfed in women who had used 4 
sequential oral Contraceptive These products are no longer marketed, No evidence has been reported suggesting 
an increased risk of endametnai cancer in users of conventional combeation of progestogen anly orai contracep 
tes, Severa! studies have found no increases in breast cancer in women taking oral contraceptives ar estrogens 
One study, however, while also nebag no overall increased ask a! breast cancer in women treated with oral 
contraceptives, found an excess nshan the Subgroups of ora! contraceptive users with documented bi "ge breast 
disease. A reduced occurrence of benign breast tumors in users of ora! contraceptives has beer wall gocumented 
in summary. there 1s al present no confmed evidence from human stucies of an increased nisko! cancer associated 
with oral contraceptiwes. Close climeal surveillance of ail wom taking oval contracephyves i$, nevertheless. 
essential. io ai cases of undiagnosed persistent or recurrent aboormai vaginal bleeding. appropriate diagnostic 
Measures should be taken to rule out malignancy Women with a strong family history of breast cancer or who have 
breast nodules, hibrocystic disease or abnormal mammograms shoud be monitored with parteuial care i! they 
elect to use ora! contraceptives instead of other methods of contraception 4 HEPATIC TUMORS Benign hepatic 
adenomas have been found fo be associated with the use of orai contraceptives. One study showed that ora! 
contraceptive formujations with mgh hormonal potency were associated with a higher t ency 
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recommended that women who discontinue oral con ith the 
e form of contracep a penod af ime belore: tempting to ong 
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tion of progestogen only or progestogen-esttogen tomy i 
as a test of pregnancy 6 GALLBLADDER DISEASE 
ease in usersot oral gontaceptives andestsogens r 
sand doubled aftertour-orfive.years af use: Ir 
between six andtwelve moothgo! use, ? CARBOHYDRAT 
e has. been: obser ved in. a signiticant percentage at pat 
Mecrabetic-and diabete patvients-should:be carefully observed wo 
“Migiycendes and total:phospholipits' Has been observed in pa cytes g 
ance ofthis finding remaing to He defined B ELEVATED BLOC An increase in blood pr 
in reported in Patients ceiving oral contraceptives In some women hypertension may occur with 
iths ot beginning rontraceptive use In the first year of use. the prevalence of womer with bypertensign 8 
town usersiand may be no higher than that of a comparable groug at nonusers The preva ance m users increas 
However with longer exposure. and in the titth year of use is two and a half to three times the reported prevalence in 
the hist year “Age is also strongly correlated with the development of hypertension in oral Gantraceptve users 
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¿Wormen who previously have had hypertension during pregnancy may be more Likely to develop elevation af bood 
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“pressure when given oral contraceptives Hypertensian that develops as a result of taung ora! contraceptives 
usually returns to normal after discontinuing the drug 9 HEACACHE The onset or exacerbation of mugrame or 
development of headache of a new pattern whichis recurrent, persistent, uf Severe, requires hscontinuation of oral 
contraceptives and evaluation of the cause 10 BLEEDING IRREGULARITIES Breakthrough bleeding, spotting, ard 
amenorrhea are frequent reasons for patients discontinuing oral contraceptives In breakthrough blaeding ason all 
cases of iregular bleeding from the vagina, nontunchonal causes should be bome om ming In undiagnosed 
persistent or recurrent abnormai bleeding trom the vagina adequate diagnastic Measures are wdicated to rule Out 
pregnancy or malignancy If pathology has been excluded. tune or a change to another tocrulaton may solve the 
prabiem. Changing to an oral contraceptive with a higher estrogen content, while potentially usatul nm minmrainig 
menstrual irreguiarity, should ne done only if necessary since Mis May morease Me sk Of hromboembak¢ disease 
Women with a past history af oligomenorrhea or secondary amenorrhea or young woman without regular cycles 
may Nave a tendency to remain anovulatory or to become amenorrheie after @sconbruatian of oral contraceptives 
Women with these preexisting problems should be adwsed of this possibity and encouraged ta use other 
contraceptive methods Postuse anovulation, passibly proion Jed. May also eccur im women without previgus 
ieguiarities 11 ECTOPIC PREGNANCY. Ectome as well as intrauterme pregnancy may occur in contraceptive 
failures 12 BREAST FEEDING Oral contraceptives given in the postpartum penod may interfere with lactation 
There may be a decrease in the quantity and quality af the breast milk Furthermore a smal! fraction of the hormona! 
ay in oral contraceptives has been identitied in the mk of mothers receiving mese drags The effects. it any, on 
the breast fed child have not been determined If feasible the uid be deterred unni the 
infant has been weaned PRECAUTIONS: General: | A cor tory shiauld be HOC LO 
the spibation of oral contraceptives The pretreatment ang EHA houl i special 
reference to blood pres: abdomen and per smear and relevant 
oratory tests AS a general rule. oral contraceptives si 
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In the treatment of 
vulvovaginal candidiasis, 
patients will appreciate 
it for more than its prompt, 

proven efficacy. 


Clinically demonstrated efficacy! 
in a no-mess, no-stain base— 

therapy that encourages 
patient compliance. 
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In vulvovaginal 
candidiasis, 
your choice 
and her preference... 


Mycelex-G 
(clotrimazole) ge 


Indications: Mycelex-G Vaginal Cream is 
indicated for the local treatment of patients 
with vulvovaginal candidiasis (moniliasis). As 
Mycelex-G Vaginal Cream has been shown to be 
effective only for candidal vulvovaginitis, the 
diagnosis should be confirmed by KOH smears 
and/or cultures. Other pathogens commonly 
associated with vulvovaginitis (Trichomonas and 
Hemophilus vaginalis) should be ruled out by 
appropriate laboratory methods. 

tudies have shown that women taking oral 
contraceptives had a cure rate similar to those 
not taking oral contraceptives. 
Contraindications: Mycelex-G Vaginal Cream 
is contraindicated in women who have shown 
hypersensitivity to any of the components of the 


preparation. 

autions: Laboratory Tests: If there is a 
lack of response to Mycelex-G Vaginal Cream, 
appropriate microbiological studies should be 
repeated to confirm the diagnosis and rule 
out other pathogens before instituting another 
course of antimycotic therapy. 

Usage in Pregnancy: While Mycelex-G Vaginal 
Cream has not been studied in the first trimester 
of pregnancy, use in the second and third tri- 
mesters has not been associated with ill effects 

Application of “C-labeled clotrimazole has 
shown negligible absorption (peak serum level 
of 0.01 ug/ml 24 hours after insertion of vaginal 
cream containing 50 mg of active drug) from 
both normal and inflamed human vagina! 
mucosa. 

Adverse Reactions: Three (0.5%) of the 653 
patients treated with Mycelex-G Vaginal Cream 
reported complaints during therapy that were 
possibly drug related. Vaginal burning occurred 
in one patient: erythema, irritation, and burning 
ìn another; intercurrent cystitis was reported in 
the third. 
Dosage and Administration: Mycelex-G 
Vaginal Cream has been found to be effective 
when used from seven to fourteen days; studies 
have shown that patients treated for fourteen 
days had a significantly higher cure rate. The 
recommended dose is one applicatorful a day 
for seven to fourteen consecutive days: using the 
applicator supplied, insert one applicatorful of 
cream (approximately 5 grams) intravaginally 
pee at bedtime. 

low Supplied: Mycelex-G Vaginal Cream 1% 
is supplied in 45 and 90 gram tubes with a 
measured-dose applicator; for seven-day and 
for fourteen-day treatments. 

Store between 35° and 86°F (2° and 30°C). 


Reference: 1. Robertson WH: Vulvovaginal can- 
didiasis treated with clotrimazole cream in seven 
days compared with fourteen-day treatment with 
miconazole cream. Am J-Obstet Gynecol 
132:321-323, 1978. 
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New @nd Edition! 
ULTRASOUND IN 
OBSTETRICS AND 
GYNECOLOGY 
By Patricia Ann Athey, M.D. and Frank 
a” P. Hadiock, M.D.; with 11 contributors 
The Journal of Clinical Ultrasound said of the last edition, 
“... $0 lucid in its presentation and format that one can recom- 
mend it almost without reservation ... | consider this book a 
must..." *sonographic evaluation of fetal well-being © vaginal 
abnormalities è uterus: abnormalities of the endometrial cavity « 
adnexa: neoplasms © pelvic inflammatory disease * ectopic 
pregnancy ® ultrasound evaluation of the infertility patient 
February, 1985. Approx. 400 pages, 763 illustrations. (2130-5) 
$54.95, 



































New! 
HIGH-RISK PREGNANCY 
AND DELIVERY 
: d Edited by Fernando Arias, M.D., 
"| Ph.D; with 11 contributors 
Emphasizing therapy, this new book focuses on the complica- 
tions of pregnancy you're most likely to see in practice. © ra- 
tionale for management ¢ diabetes and pregnancy: obstetrical 
emergencies + preterm labor, intrauterine growth retardation, 
management of prolonged pregnancy, and multiple gestation 
* summarizes key points in tables, graphs and diagrams for 
quick reference 
1984. 405 pages, with illustrations. (0299-8) $39.95. 























NEW! 
LAPAROSCOPIC 
COMPLICATIONS AND 
THEIR MANAGEMENT 

3 g By Max Borten, M.D. 

This book provides detailed descriptions of laparoscopic pro 
cedures and management of both medical and surgical conse- 
quent complications. It is fully illustrated by intraoperative slides 
from the author's personal collection and line drawings. 

¢ diagnostic indications for laparoscopy * operative indications 
for laparoscopy * contraindicatians to laparoscopy * complica- 
tions of trocar insertion ® intestinal tract injuries © complications 
due to infection, and more 

January, 1986. Approx. 250 pages, with illustrations. iar 
(D-0723-X) Mosby distributes this B.C. Decker, Inc. publication. 
About $58.00, = 


Save time, call FREE: 
1-800-345-8500, ext. 15. Ra 


Our hotline is open 24 hours a day, 7 days a week. 
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Brief Summary of Prescribing Information 
NORLESTRIN® (norethindrone acetate and ethiny! estradicl tablets, USP) 


See section under Special Notes on Administration and HOW SUPPLIED. 
Before prescribing, please see full prescribing information. A Brief Summary foliaws 
DESCRIPTION 
Norlestnn Products are progestogen-estrogen combinations 
INDICATIONS AND USAGE 
Nofestrin Products are indicated far the prevennen of pregnancy in women who elect to use 
oral contraceptives as a method of contraception: 

in clinical nails with Norlestrin 1/50 involving 25,983 therapy cycles. there w preg- 
nancy rate of 0 05 per 100 woman-years, in echnical trials wilh Norlestrin 2 5.50 involving 
96.388 cycles, there was a pregnancy rate of 0.22 per 100 woman-yea 
Dose-Related Risk of Thromboembolism from Oral Contraceptives: Studie ve 
shown a positive association between the dose of estrog i traceptves and the 

risk of fhramboembolism. His prudent and in Keeping with good principles of therapeuncs to 

minimize exposure to estrogen, The oral contraceptive prescribed for any given patien! 
should be that product which contains the least amount of estrogen that is Compatible with 
an acceptable pregnancy tate and patient acceptance 
CONTRAINDICATIONS 

1 Thrombophiebitis or th cembolic disorders 

2. A past history of deer n thrombophlebitis ar thro 
Cerebral vascular or coronary artery disease 
Known of suspected carcinoma of the breast 
Known or suspected estrogen- depende y neoplasia 
Undiagnosed abnor genial bleeding 
Known or suspected pregnancy (See WARNING No. 5) 
Benign or malignant liver tumor which developed during the use of oral contre 
of other estrogen-contaming products 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects trom 

oral contraceptive use. The risk increases with age and with heavy smoking (15 or 

more cigarettes per day) and is quite marked in women over 35 years of age. 

Women who use oral contraceptives should be strongly advised not to smoke. 
Thet use of oral contraceptives is associated with in ase risk of several 

sincluding thromboembolism 
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onstrated an increase k of fatal and nc 
2, both hemorrhagic and thrombotic 
1n a collaborative study in women wilh i and without predispos- 
f hal the nsk of hemorrhagic stroke was 2.0 umes greater in 
users than nonusers, and the risk of thrombotic stroke was 4 0 to 9.5 times greate r 
Myocardial Infarction: An increased risk of myocarc 1 
ce ceptives has b ed Confirming a previously s$ uspect ed ass Ol 
studies found that the greater p number of underlying sk factors 
hypertension hybetcholeste lemia. obesity, diabetes. history of pr 
coronary artery disease, the higher the risk of developing myocardial in é 
of whether the patient was art oral cont raceptive user or not Oral contraceptives, however. 
were found to be a clear additional risk factor 

It has been estimated that users who do not smoke (smoking is Considered a major pre- 
disposing condition to myocardial infarction) are about twice as likely to have a fatal myo- 
cardial infarction as nonusers who do not smoke Oral contraceptive users who are smokers 
have about a fivefold increased risk of fatal infarction compared to users who do not smoke, 
but about a tenfold to twelvefold increased risk compared to nonusers who do no! smoke 
The amount of smoking is also an important factor 
Risk of Dose: in an analysis of data. British investigators concluded thal t 
boembolism, including coronary thrombosis, is directly relate é 
in oral Contracephves. however the quantity of estrogen may not be tr 
Persistence of Risk: Iwo studies have suggested that an mcreasad nisk? 
long as 6 years after discontinuation of oral Contraceptive use for cerebrov 
and 9 years for myocardial infarction In addition, a prospective study suge 
sistence of nsk for subarachnoid hemorrhage 
Estimate of Excess Mortality from Circulatory Diseases: The rsk of diseases of the or 
culatory system is Concentrated in older women, in those with a tong duration of use, andin 
cigarette smokers 

A study of available data from a variety of sources 
with all methods of birth control is low and below tt 
excepnon of oral contracephves in women over 40 who s 

The risk of thromboembolic and thrombotic diseases ass 
increases with age after ar age 30 and. fi 
increased by hypertension, hypercholesteroleria, ct 
eclampnc toxemia. ARGA esp y cigarette smokir 
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reported 
There is no confirmed evidence of an increased nsk of cancer associated with oral contra- 
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or who have breast nodules, fibro ystic disease. or abnormal mammograms si 
f 


monitored with particular care 

4. Hepatic Tumors. Benign hepatic adenoma 
contraceptives. Because hepatic adenomas may ru 
intra-abdominal hemorrhage. they should be c 
pain and tenderness. abdormnal mass. or shock 

A few cases of hepatocellular carcinoma have been raporied in women taking oral contra- 
ceptives. The relationship af these drugs to this type of malignancy is nat known at this time 

5. Usage in or Immediately Preceding Pregnancy. Birth Detects in Offspring. and Malig- 
nancy in Female Offspring. Ounng early pregnancy. female sex hormones may senously 
damage the offspring 

An increased risk of congerital anomates. including heart detects and limb defects. has 
been reported with the use of oral Contraceptives in pregnancy 

There is some evidence that tnploidy and possible other types of polyploidy are increased 
among abortuses fram women who become pregnant soon after ceasing oral 
contraceptives 

Pregnancy should be ruled out before continuing an oral contraceptive in any patent who 
has rr d iwo consecutive menstrual periods. H the patient has not adhered to the sched: 


ound to be associated with oral 
use death through 
g abdominal 


have been 
a 
Tin women presen 


























ule, the possibility of pregnancy should be considered at the time of the first missed penod 
and oral contraceptives should be withheld unti pregnancy has been ruled out lf preg- 
1s confirmed. the patient should be apprised at the potential risks to the fetus and the 
Wry of continuation of the pregnancy should be discussed 

Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of è arepo for a period of ume betore attem ling to conceive 

Administration of prog g y 
rawal bleeding sh estof pregnancy 
ase Studies report an increased risk of surg 
ae disease in users of oral contraceptives 

7. Carbohydrate and Lipid Metabolic Effects. Because d 
been observed ina significant per 






















ally confirmed galiblad- 











eased glucose tolerance has 

ge of patients, prechabetic and diabetic patients 

aving oral contraceptives 

ndes and total phospholipids has been observed 

sure, An increase in blood press $ been reported in panents 

receiving oral c omacepives The prevalence in users increases with longer exposure Age 
8 on. Women who previously have 

ing pregnancy may be more ikel y 10 develop elevation of blood 





















of exacerbanon of mgrane or development of headache of a new 
yis recurent, persistent, or severe, requires discontinuation of oral 
contracepives 

0 Bleeding ire 





Breakthrough bleeding, spotting, and amenorrhea are tre- 
iscontinuing oral contraceptives, In breakthrough bleeding. 
mingd. in undiagnosed abnormal merano! from the 
s are indicated to rule ou! 
Women) with a past history ato SSOEROTnes or seconda 
without r ar cycles should be advised that they may have a 
ome amenorrheic after discon on of oral contrac: ept 
E awenne pregna 


































surn contracep- 





¢ aceptives may interfere with lactation, Furthermore, a small 
hormonal agents in oral contraceptives has been identified in the milk of moth- 
f ng these drugs 

PRECAUTIONS 

of oral con- 
clude special 
ding Papanicolaou 
es should not be 





blood pre 
: elevant fabor 















ston recurs t0 a serngu f 
i contraceptives may cause fluid retentior 
Wih careful MONRO N p: 
t history of jaund. 
se, Hjaundice develops. the mec 
hormones r may be poorly netabolzed a 
nts wilh impaired hver functor 
as may have disturbances in rormal tryptophan metabolism, whieh may resultin a 
relative pyiidoxine see! 
8 Serum folate 1g may be depr 
advis 





iavatad 
drisk of 

£ ale be dliscont inued 
administered with caution 





















$ 


ssed 
dof oral contraceptive therapy when relevant sg 










tam endocrine and hver funcbon tests and blood components may be affected 

(a) Increased sulfobror hthalew antion (b) increased prothrombin and factors Vil, 
VIL IX and X. decreased antithrombin 3: increased norepmephrine- induced platelet aggre- 
gabibty fe) Ine ed (hyrord-binding globulins (TBG) leading to: carculating total 
ihyrond hormone (d) Decreased pregnanediol excretion (e) Reduced response to matyra- 
pone test 

Drug Interactions: Redu 



















>of breakthrough bleeding 
é on has been sug- 
and ampicilin 






tant us Balak ampin A simi 
ed with barbitura as phenylbutazone, phenytoin sodium tet 
ADVERSE REACTIONS 

Anis ed ask of the following serous adverse reactions has been assocated with oral 
Jeans: pulmonary embohsm, coronary thrombosis: cerebral 
thrombosis 5) cerebr | hemorrhage, hypertension, gallbladder disease, benign hepatomas. 


ol an association between the lollowing condiions and the use of oral 
althou ditional confirmatory studies are needed: mesentenc trombo 
retinal thrombosis and optic neurhs 

tuons have been rer ted in patents r 
0 drug related: naus: ui ror vOr NG 
cunn approximately 10% ¢ i 


























been nether 
san kado, chorea: 

S; hirsutism, 
tupon, vacunits 


OW MAING a 
Inorrefuted pre 
ppente 
phar e 











he. nervous 
a nodosum, herr 









cating medicalo 
son treatment, bleeding may be reduced to a point of virtual absence: 
a result of medication and not indicative of pregnancy. 





9018 available in compacts each containing 21 tablets Each tablet contains 
} img of norethindrone acetate and 50 mcg of ethinyl estradiol. Available in packages of five 
7 s and packages of five refills 
5/90 1s avaiable in compacts each containing 21 tablets. Each tablet 
norethindrone acetate and 50 mag of ethinyl estradiol Avadable in pack- 
nd packages of five retiis 
1S available in compacts n containing 2? yellow tablets and 7 
brown tablets Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
ethinyl estradiol Each brown tablet contains 75 my of ferrous fumarate. USP Available iv 

packages ol five compacts and packages of five refills 

Norlestnn FE 2.5/50)s available in compacts eac! contaimng 21 pink tablets and 7 
brown tablets Each pink tablet contains 2.5 mg of norethindrone acetate and 50 mcg of 
ethinyl estradiol Each brown tablet contains 75 mg of ferrous furnarate, USP Available in 
packages ol five compacts and packages of tive refills 

Norlestnn [28] 1/5018 available in compacts each containing 21 yellow tablets and 7 white 
mert table ach yell iow tablet contains 1 mg af norethindrone acetate and 50 mcg of 
ethinyl estradiol. Available in packages of five compacts and packages of five refills 


O9O1G131 PARKE-DAVIS 


Division of Warner-Lambert Company 
Morris Plains, New Jersey 07950 


















estin (2h) 


























©1985 Warner-Lambert Company PD-24-,JA-2563-P-4(11-84) 








American Journal of Obstetrics and Gynecology Editors 


Editors 


JOHN I. BREWER, Editor in Chief 


Sandra Fernandez, Senior Editorial: Assistant 


FREDERICK P. ZUSPAN, Editor 


Rosalyn Vu, Editorial Assistant 


E. J. QUILLIGAN, Editor 
Denise Griffith, Editorial Assistant 


ALBERT B. GERBIE, Associate Editor 


HOWARD GC. TAYLOR, JR., Emeritus Editor 


Advisory committee on policy 


John M. Bissonnette Walter S. Keifer 
William Droegemueller Edgar L. Makowski 
_T. Terry Hayashi ooo James H: Maxwell 
John- Hobbins James A. Merrill 


Hobart C. Hortman Patrick T. Mohide 


Board of corresponding editors 


-Oscar Aguero, Caracas 
Frederick Kubli, Heidelberg 
Pierre O. Hubinont, Brussels 
Malcolm Symonds, Nottingham 
Ichiro Taki, Fukuoka 


Publisher 

THE C: V. MOSBY COMPANY, 11830 Westline Industrial Drive, 
St. Louis, Missouri 63146 

Kay Goehler, Senior Manuscript Editor 


11A 











American Journal of Obstetrics and Gynecology 


in addition to those listed on the front cover 
the Journal is the official publication 
of the following societies 


NEW YORK OBSTETRICAL SOCIETY 
OBSTETRICAL SOCIETY OF PHILADELPHIA 
BROOKLYN GYNECOLOGICAL SOCIETY 
ST. LOUIS GYNECOLOGICAL SOCIETY 
NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY 
THE OBSTETRICAL AND GYNECOLOGICAL SOCIETY OF MARYLAND 
CHICAGO GYNECOLOGICAL SOCIETY 
CINCINNATI OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
WASHINGTON GYNECOLOGICAL SOCIETY 
PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
BOSTON OBSTETRICAL SOCIETY 
LOUISVILLE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SEATTLE GYNECOLOGICAL SOCIETY 
ALABAMA ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
AKRON OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
KANSAS CITY GYNECOLOGICAL SOCIETY 
CENTRAL NEW YORK ASSOCIATION OF GYNECOLOGISTS 

AND OBSTETRICIANS 
NEW JERSEY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
IOWA OBSTETRIC AND GYNECOLOGIC SOCIETY 
THE TEXAS ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
OKLAHOMA CITY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEMPHIS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
UTAH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 





NEW YORK GYNECOLOGICAL SOCIETY 

PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 
BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

SAN FRANCISCO GYNECOLOGICAL SOCIETY 

JACKSON GYNECIC SOCIETY 

INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

THE MINNESOTA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


12A 











American Journal of Obstetrics and Gynecology 


Copyright © 1985 by The C. V. Mosby Company 


nnn 


Editors 


John I. Brewer, Editor in Chief 
710 North Fairbanks Court, Chicago, IL 60611 


Frederick P. Zuspan, Editor 
The Ohio State University, Fifth Floor, Means Hail, 
1654 Upham Dr., Columbus, OH 43210 


INFORMATION FOR AUTHORS 
Editorial policies 

The requirements for manuscripts submitted to the American 
Journal of Obstetrics and Gynecology conform to the “Uniform 
Requirements for Manuscripts Submitted to Biomedical Jour- 
nals” established by the International Committee of Medical 
Journal Editors and published in Annals of Internal Medicine 
1982:96(6):766-71. Certain requirements unique to our JOURNAL 
are provided in Information for Authors, published in each issue of 
the JOURNAL, and in more detail in the Guide to Writing for the 
American Journal of Obstetrics and Gynecology. The latter may 
be obtained from The C. V. Mosby Company or the Editors on 
request. 

Manuscripts should be submitted to one of the three Editors as 
follows: (1) Dr. Brewer—all articles originating from the south- 
eastern quadrant of the United States or Canada and those 
presented before one of the official sponsoring societies; (2) Dr. 
Zuspan—articles from the northeastern quadrant of the United 
States, Japan, Israel, Italy, and England, articles written for 
Clinical Opinion and Current Development, and Letters to the 
Editors; (3) Dr. Quilligan—articles from the north central states 
(including Ohio), states west of the Mississippi, Hawaii, Alaska, 
and abroad (except Japan, Israel, Italy, and England). 

Most of the provisions of the Copyright Act of 1976 became 
effective on January 1, 1978. Therefore, all manuscripts must be 
accompanied by the following written statement, signed by one 
author: “The undersigned author transfers all copyright ownership 
of the manuscript (title of article] to The C. V. Mosby Company 
in the event the work is published. The undersigned author 
warrants that the article is original, is not under consideration by 
another journal, and has not been previously published. I sign for 
and accept responsibility for releasing this material on behalf of 
any and all co-authors.” Authors will be consulted, when possible, 
regarding republication of their material. 

When submitting a manuscript, an author should include, if 
applicable, a full statement about all submissions and prior reports 
in any medium that might be regarded as prior or duplicate 
publication of the same or similar work. Articles previously 
published in another language will not be considered. 

It is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority. Articles dealing with human experimentation 
that require local institutional approval must have this approval 
prior to submission of the article for publication and it should be 
so indicated in the Methods section. Reports of experiments on 
animals must indicate which guidelines for the care and use of the 
animals were followed. 

Statements and opinions expressed in the articles and commu- 
nications herein are those of the author(s) and not necessarily 
those of the Editor(s) or Publisher and the Editor(s) and Publisher 
disclaim any responsibility or liability for such material. Neither 
the Editor(s) nor the Publisher guarantees, warrants, or endorses 
any product or service advertised in this publication, nor do they 
guarantee any claim made by the manufacturer of such product or 
service. 

General requirements for preparation of manuscripts 

The original and two good-quality copies of the manuscript and 

 Uhgee glossy prints of illustrations are required. 


124 


E. J. Quilligan, Editor 

Department of Obstetrics and Gynecology, University 
of Wisconsin Medical School, 600 Highland Ave., 
Madison, WI 53792 


Albert B. Gerbie, Associate Editor 
710 North Fairbanks Court, Chicago, IL 60611 


Manuscripts must be typed double spaced on one side only on 
22 by 28 cm (8 1/2 by 11 inch) white bond paper with 1 inch 
margins at top, bottom, and sides. Number pages consecutively in 
the upper right-hand corner in the following order: title page, 
abstract, body of text, references, legends, and tables. 

Title page. The title page should contain in sequence the title 
(concise and suitable for indexing purposes); author line with first 
name, middle initial, and last name of all authors and their highest 
academic degree (both M.D. and Ph.D. are acceptable); city(ies), 
state(s) in which the study was conducted; departmental, division- 
al, and institutional affiliations at the time the study was per- 
formed: acknowledgement of source(s) of support; presented line 
if applicable; disclaimers, if any; name and address of author to 
whom requests for reprints should be addressed (if reprints will 
not be available, it should be so stated); and name and address of 
author responsible for correspondence concerning the manuscript 
if different from author to whom reprint requests are addressed, 
At the bottom of the title page supply a short title for the running 
head not exceeding 52 characters (including word spaces). 

Abstract page and key words/phrases, On manuscript page two 
is the abstract, also typed double spaced with the required margins 
and headed by the title of the article and author(s) name. 
Abstracts for regular articles, Current Investigation, Clinical 
Opinion, and Current Development may not exceed 150 words, 
Abstracts for case reports and brief communications may not 
exceed 50 words. Below the abstract list 3 to 5 key words or short 
phrases for indexing purposes. 

Text. Do not hesitate to write your manuscript in the first- 
person, active voice if it is more appropriate to the information you 
wish to convey. The passive voice is generally more effective for 
describing techniques or observations since the emphasis is on the 
“action” rather than the person performing the action. 

Only standard abbreviations are to be used. Consult the Council 
of Biology Editors Style Manual or the AMA's Manual for 
Authors and Editors. Abbreviations in the title are not acceptable. 
They should be avoided, if possible, in the abstract. In the text 
they should be kept to a practical minimum. The full term for 
which an abbreviation stands should precede its first use in the 
text unless it is a standard unit of measurement. 

Either the generic, chemical, or proprietary names of drugs may 
be used. If the generic or chemical name is used, authors may, if 
they desire, insert the proprietary name in parentheses after the 
first mention in the text, with the name of the manufacturer and 
city and state. 

Regular articles are customarily organized into the following 
sections: an introduction and headings that identify Material and 
Methods, Results, and Comment. Authors may wish to summa- 
rize their findings in a short paragraph at the end of the Comment 
section. This format may not be appropriate for some types of 
articles. 

In the introduction, state concisely the purpose and rationale for 
the study and cite only the most pertinent references as back- 
ground. 

In the Material and Methods section describe briefly (but in 
sufficient detail to permit other workers to evaluate and reproduce 
the results) the plan, patients and/or experimental animals and 
controls, methods and procedures utilized, and statistical meth- 
od(s) employed. 

















In the Results.section present the detailed findings. Include 
mentions of all tables and/or figures. Avoid duplication of text 
and supporting material. Emphasize only your important observa- 
“tions; do not compare your observations to those of others. Such 
comparisons and comments are reserved for the Comment sec- 

tion. 
In the Comment section state the importance and significance 
-< Of your findings but do not repeat the details given in the Results 
c section. Limit your opinions to those strictly indicated by the facts 

» 4n-your report. Compare your findings with those of others. No 
“mew data should be presented in this section. 
Acknowledgements. Acknowledge only persons who have made 
substantive contributions to the study. 

References. Number references consecutively in the order in 
which they are mentioned in the text. Use the format of the U.S. 
National Library of Medicine in Cumulated Index Medicus. 
Journal titles should also conform to abbreviations used in 
Cumulated Index Medicus. 

Hlustrations and tables. A reasonable number of halftone and 
line illustrations will be reproduced without charge, but special 
, arrangements must be made with the Editors for color reproduc- 
tion. For color photographs, submit original transparencies and 2 
«sets of unmounted prints on glossy paper. For black and white 
illustrations, submit 3 sets of 5 by 7 inch (8 by 10 inch maximum) 
unmounted glossy photographic prints. Figures must be cited 
consecutively in the text in Arabic numerals and identified thusly 
on the back of the print (gummed label with author(s) name, title 





of article, number, and top marked clearly). Do not use paper 
clips. Legends must accompany all figures; type double spaced on 
a single sheet of paper if possible and number with manuscript in 
sequence after.the references. Titles should be included in the 
legend, not on the print. 

All lettering must. be done with commercially available paste-on 
letters (or numbers) or by a professional: typed or freehand 
lettering is not acceptable. Original drawings, appropriately dore 
in black India ink, roentgenograms, and other material must be 
submitted as glossy photographic prints. Illustrations will: be 
returned only on the author’s request. 

Tables should be typed on separate sheets of paper and included 
at the end of the text, one to a page. They should be numbered in 
Roman numerals. Each table must be cited in sequence at an 
appropriate point in the text. Captions should be brief yet indicate 
clearly the purpose or content of each table and each column 
precisely defined by headings. Abbreviations and special designa- 
tions should be explained in a footnote to the table. Special 
arrangements must be made with the Editors for elaborate tables 
because of space limitations. 

Illustrations and tables should supplement, not duplicate, the 
text; presentation in either one or the other will suffice. 

Permissions and photographic consent. Previously published 
tables and figures must be correctly referenced and written 
permission from the copyright holder included with the manu- 
script. Photographs of identifiable persons must be accompanied 
by signed releases or else all recognizable features masked. 


Estimating length of manuscript 


The length of text material (introduction through Comment section) in regular manuscripts accepted for 
publication normally ranges from 750 to 4200 words (an average of 2000 words). A 4200 word text can 
seldom be accepted, especially if tables and figures are included. The average manuscript of 2000 words of 


text with abstract, 3 tables with captions, 2 figures with legends, and references makes a 5.7 page article in 
the JOURNAL. The 2000 words of text alone make approximately 8 pages of manuscript typed double 
spaced with the required | inch margins (approximately 250 words per page). An average table or figure 
published in the JOURNAL is equivalent to approximately 500 typed words in manuscript. Thus if a greater 
number of illustrations and tables are used, the length of the text should be adjusted accordingly. 





Requirements for special sections 

Case reports and brief clinical and basic science communica- 
tions. Limit of 700 words, 2 references. Include abstract of 50 
words maximum, 3 to 5 key words/phrases for indexing purposes, 
and short title. If tables and/or figures or used, an equivalent 


~ number of words must be deducted from the total (see “Estimat- 


ing Length of Manuscript’). 
Current Investigation. Same requirements as for a regular 
article. 
Clinical Opinion. Limit of 3000 words, 16 references. Include 
“abstract of 50 to 150 words, 3 to 5 key words/phrases, and short 
_ title. Submit to Dr. Zuspan. 

Current Development. Limit of 6000 words. Include abstract of 
30 to 150 words, 3 to 5 key words/phrases, and short title, Submit 
to Dr, Zuspan. 

Correspondence. Two types of correspondence will be consid- 
ered for publication. (1) A Letter tothe Editors commenting on an 
<c article that has appeared. in the JOURNAL should be brief and 
` directly related to the published article. The editorial staff 
reserves the right to shorten letters if necessary and to make minor 
editorial alterations without reference to the writer. Letters may 
be published together with a reply from the original author. As 
space for letters. is limited, only a selection of letters submitted 
may be published. (2) A brief case presentation or a short report 
of a pertinent observation in the form of a Letter to the Editors 
will be considered for publication. All letters should be typed 
double spaced. Letters should be sent to Dr. Zuspan. 

Announcements, Announcements of major meetings and other 
significant activities must be received at least 8 weeks before the 
desired month of publication. All announcements carry a charge 


of $45.00 U.S. and the fee must accompany the request to publish. 
Information will be limited to title of meeting, date, place, and an 
address to obtain further information. Send announcements and 
payment, payable to this JOURNAL, to The C. V. Mosby Compa- 
ny, 11830 Westline Industrial Drive, St. Louis, Missouri 63146. 
Books. Books received will be listed in the JOURNAL. They 
should be sent to Dr. Gerbie. No books will be returned. 
Reprints. Reprints of articles must be obtained from the author. 
The corresponding author will receive a price schedule and order 
form at the time of publication. Reprints in quantities: must be 
ordered from the publisher with the author's consent. 
Checklist 
—-Letter of submission 
—Copyright transfer letter 
~—Original and two xerographic copies of manuscript 
—Title page 
~—Title of article 
—Full name(s) and affiliations of author(s) 
-Author to whom correspondence is to be sent 
~-Reprint request line or line stating reprints not available 
—Short title 
~~Abstract (double spaced), 3 to 5 key words/phrases 
~~Article proper (double spaced) 
—References (double spaced), on a separate sheet 
—Legends (double spaced), on a separate. sheet 
—Tables (double spaced), each on a separate sheet 
~~Hllustrations, properly labeled (three copies of glossy 
prints) 
~-Permission to reproduce published material 












“The Bible’ of every 
gynecological surgeon... 
the guiding light to everyone 
interested in practicing 

good gynecological surgery.” 
Bulletin of the Johns Hopkins Hospital* 


New 6th Edition! 


TeLinde’s Operative 


Gynecology 
Richard F. Mattingly, M.D., and 


John D. Thompson, M.D., Editors 
20 Contributors 


The standard reference through five editions, now even better! 
Telinde’s OPERATIVE GYNECOLOGY in its 6th Edition remains 
unsurpassed in the comprehensive scope of its coverage. 


Encyclopedic information 

Surgical principles and techniques, of course, but also all other 
aspects of gynecologic surgery, including epidemiology, embry- 
ology, pathology, physiology, diagnosis, medical therapy, and 
prognosis. This is the first surgical textbook in the field to include a 
chapter on diseases of the breast. All chapters on pelvic neoplasms 
have been extensively revised. 


Superb illustrations 

The illustrations, so essential to an operative treatise, are large, 
clear, and exceptionally well done. There are many new illustrations 
of anatomic views and of new operative techniques. 


New in the 6th Edition 


Psychological aspects of pelvic surgery, professional liability of the 
gynecologic surgeon bring you information on controversial current 
issues. Other new and extensively updated sections include: 
benign and malignant diseases of the breast, leiomyomata uteri and 
abdominal hysterectomy for benign disease, pelvic inflammatory 
disease (including a new section on septic shock), and surgical 
management of abortion. 


about 960 pages. 410 illustrations, 8 in full color. 94 tables. 
6th edition, 1985. 65-06729. special introductory price $89.00 





"ot earier editions Lippincott 


J. B. Lippincott Company The Health Professions Publisher of Harper & Row, Inc. 
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P.O. Box 1630, Hagerstown, MD 21741 


__copyties) of TeLinde’s Operative Gynecology, 6/e (65-06729) @ $89.00 


New editions of two widely 
acclaimed references bring you 
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authoritative 
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‘a fine, 
succinct, integrated, 
well-thought-out volume. ”’ 
—JAMA g 


New 3rd Edition! 


Pathology in 
Gynecology and 
Obstetrics 


Claude Gompel, M.D., F.1.A.C., and 
Steven G. Silverberg, M.D. / 7 Contributors 


Histology and cytology! Combining the most recent and authori- 
tative knowledge of gynecologic and obstetric pathology, the 3rd - 
Edition of this widely praised work correlates for the pathologist 
and the clinician the morphologic aspects of gynecologic and 
obstetric anatomic pathology with the clinical information necessary 
to interpret the pathological evidence. 


Integrated organization 


The book contains one chapter-on each of the female genital 
organs, beginning with embryology, gross anatomy and normal his- 
tology, and then delineating the malformations, inflammatory 
lesions, hormonal disturbances, and benign and malignant neo- 
plasms. All chapters are completely updated and revised. 


New in the 3rd Edition 


Two entirely new chapters—one on the female perineum, the other 
on extragenital pathology in gynecology and obstetrics—~stress con- 
ditions outside the genital organs that are likely to be seen by k 
gynecologists and obstetricians. There is new material on maternal... 
death (forensic pathology); on specimen handling and collection 
procedures: and special chapters on the breast, placenta, and 
cytogenetics in gynecologic pathology. Many new color illustrations 
are part of the additional coverage of cytology; there is an exten- 
sive, up-to-date bibliography. 

about 720 pages. 664 illustrations. 80 color figures on 24 plates 
31 tables. 3rd edition, 1985. 65-07750. $87.50 
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in pelvic infections... 


Artists concept of the uterus 
and adnexa as viewed through 
a diagnostic laparoscope. 
Pathology includes pelvic 
cellulitis and pelvic 
inflammatory disease. 


“including endometritis, pelvic 

cellulitis. and pelvic 

inflammatory disease caused 

Copyright © 1985 by Merck & Co. Inc by indicated organisrns 


Ke 





you ve proved | 


MEFOXIN is contraindicated in 
patients who have shown 
hypersensitivity to cefoxitin and the 
cephalosporin group of antibiotics. 
Before therapy with MEFOXIN is 
instituted, careful inquiry should be 
made to determine whether the 
patient has had previous 
hypersensitivity reactions to 
cefoxitin, cephalosporins. penicillins, 
or other drugs. This product should 
be given with caution to penicillin- 
sensitive patients. 


- proven highly effective 


Over 65 clinical studies document the effectiveness of MEFOXIN in 
the treatment of gynecological infections, including endometritis. 
pelvic cellulitis. and pelvic inflammatory disease. 


proven stability 


MEFOXIN has become the reference standard for stability against 
beta-lactamases which destroy other antibiotics. 


proven utility 


Current survey data show that obstetricians’ gynecologists rely on 
MEFOXIN for the hospital treatment of pelvic infections more often 
than any other single injectable antibiotic. 


Over 6 years of use in hospitals confirms MEFOXIN has a safety 
profile comparable to cephalothin. The most common adverse 
reactions have been local reactions following intravenous or 
intramuscular injection. 
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Mefoxun %, (cefosiinsodiumimso) 


Indications and Usage: Treatment-—Serious infections caused by susceptible 
strains of the designated microorganisms in the following diseases: 
LOWER RESPIRATORY TRACT INFECTIONS, inciuding ea and iung ab- 
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Clinical Opinion 


Six myths about controlled trials in perinatal medicine 


Robert L. Bryce, M.B., B.S., and Murray W. Enkin, M.D. 


Hamilton, Ontario, Canada 


Despite a historical commitment to evaluation of the results of practice, obstetrics has missed many 
opportunities to assess new therapies adequately prior to their widespread use. Although randomized 
controlled trials are generally recognized as the best method of evaluating therapy, a number of myths 
about these trials have impeded both their performance and the implementation of their results. The , 
unscientific nature of these myths is discussed, and examples from the perinatal literature are presented. 
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Obstetrics, among all the clinical specialties, has been 
foremost in its willingness to examine the results of its 
clinical activities. Confidential enquiries into maternal 
deaths and the meticulous recording of perinatal mor- 
tality and its correlates have long been a conspicuous 
feature of our heritage, a history of which we can be 
justifiably proud. l : 

It was a shock, then, to find that Cochrane,' Director 
of the British Medical Research Council Epidemiology 
Unit, in assessing the scientific approach of the various 
clinical specialties, awarded obstetrics and gynecology 
the “wooden spoon” for the opportunities we had 
missed by introducing procedures such as Papanicolaou 
smears and electronic fetal monitoring into widespread 
practice without prior evaluation by means of properly 
conducted clinical trials. 

Although other designs are frequently used, the ran- 
domized controlled clinical trial is recognized as the best 
way to determine the efficacy and effectiveness of a 
new treatment or to reexamine the usefulness of cur- 
rent therapy. How can it be that we missed the oppor- 
tunities in the past to use the information available from 
controlled clinical trials to aid us in our practice, despite 
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our obvious sincere interest as obstetricians in improv- 
ing the results of our care? 

Many reasons for this have been given, some of them 
undeservedly unflattering. A principal reason may be 
that as practical clinicians we tend to rely on our own 
experience and that of our mentors. We feel uneasy 
about the results of clinical research that sometimes 
appear to contradict our own personal observations. 
That unease quite understandably may result in at- 
tempts to discredit the value of the randomized con- 
trolled clinical trial. Chalmers? has previously ad- 
dressed some of the strategies used to discredit the 
prospective experiment. The antipathy toward the con- 
cept of these trials has been bolstered by a number of 
widely held myths. In this paper we will discuss and 
attempt to dispel six of these myths (Table I). 


Myth 1: There is nothing special about a 
controlled clinical trial 


Clinical decision-making is usually based on evidence, 
but the quality of that evidence is not always as strong 
as we would like it to be. An understanding of under- 
lying mechanisms and personal experience are useful 
guides to therapy but are not enough. Treatments 
based on a plausible scientific basis alone have too often 
been proved useless or harmful when subjected to em- 
pirical test. Even the most noted experts in a field can 
be misled by biases of which they are unaware. 

In observational studies, results for a group of pa- 
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Table I. Six myths about controlled trials in perinatal 
medicine 





. There is nothing special about a controlled clinical trial 
Randomization ts unethical 

. You can prove anything with statistics 

. Trials damage our doctor-patient relationship 

. No one pays any attention to the results of clinical trials 
. Someone else will do the trials 





tients treated in a certain manner are reviewed. Al- 
though no concurrent group of similar patients who 
were treated differently is identified, the treated group 
is (often only implicitly) compared either to previous 
experience or to patients who did not receive the ther- 
apy under study. Unfortunately, neither of these com- 
parisons is satisfactory. We can never he sure that any 
differences observed were not due to extraneous fac- 
tors. Patients change, as do other aspects of their care. 
The absence of a concurrent, comparable control 
group leads, in general, to an overly optimistic assess- 
ment of benefit. In a review of the literature on treat- 
ments for respiratory distress syndrome in preterm 
infants, Sinclair’ found that although 89% of uncon- 
trolled studies claimed a benefit from the proposed 
therapies, only 50% of the controlled studies appeared 
to show a benefit. These findings are not surprising 
given the potential for bias inherent in uncontrolled 
studies. 
The solution to this problem is to provide a control 
group of patients who are, to the maximum extent 
` possible, identical to those who are going to receive the 
experimental therapy but who receive either a placebo 
or standard therapy in its stead. At the end of the study, 
one then compares clinically relevant outcomes for 
those who received the experimental therapy with out- 
comes for those who did not. The special feature of 
the controlled clinical trial, unlike uncontrolled obser- 
vations, however extensive, is that it allows considerably 
more confidence that the differences observed were 
actually due to the intervention rather than to coinci- 
dental, or associated, factors. 


Myth 2: Randomization is unethical 


Some doctors feel uncomfortable about randomiza- 
tion because patients allocated to the control group are 
being denied the potential benefits of the newest, and 
presumed best, therapy. This argument has recently 
been leveled in Britain against a large randomized con- 
trolled trial of periconceptional vitamins administered 
to mothers who had previously given birth to an infant 
with a neural tube defect, to consider its effectiveness 
in the prevention of recurrence. A nonrandomized trial 
by Smithells et al.‘ had compared the incidence of re- 
current neural tube defect in the offspring of mothers 
who were receiving a multivitamin preparation at the 
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time of conception with that in offspring of mothers in 
a control group who were not receiving such vitamins. 
There was a much higher incidence of recurrent neural 
tube defect in the control group. Many believed that 
the value of periconceptional vitamin administration 
was established by this trial, and it was now time for 
implementation of vitamin therapy rather than for fur- 
ther investigation. 

Closer examination of the composition of the two 
groups, however, reveals important differences be- 
tween them. Fifty percent of the control mothers were 
Irish, as opposed to 20% of the treatment group. This 
is relevant, as the incidence of neural tube defect is 
much higher in Ireland than in other countries. Ad- 
ditional recognized or unrecognized differences be- 
tween those women who chose to use the vitamins and 
those who did not might also have influenced the re- 
sultant incidence of recurrent neural tube defect. It 
could well be that the differences in outcome attributed 
to the vitamins could in fact be due to inherent differ- 
ences between the two groups rather than an effect of 
the therapy. Randomization would have helped those 
differences to be more evenly distributed between the 
groups, thus allowing the treatment effect (if any) to 
become evident. 

In addition, therapy instituted with the best of in- 
tentions may have unsuspected adverse effects. The 
risks of periconceptional vitamins to the developing 
fetus are unclear, as was the risk of diethylstilbestrol 
when controlled clinical trials of this drug in pregnancy 
were carried out.’ At the time of the diethylstilbestrol 
trials, women may have feared that to be in the control 
group would have deprived them of the presumed ben- 
efits of the medication, There can be little doubt that 
those who were in the control group were thankful that 
they did not receive the active medication when the 
harmful effects of diethylstilbestrol became known.® Al- 
though randomization may deny potentially beneficial 
therapy to control patients, it also protects them from 
potentially narmful therapy. 

The first ethical imperative of any experiment is that 
it has the potential to answer the question it sets out to 
answer. If it does not have this potential, then any haz- 
ard, discomfort, or expense suffered by the subjects or 
by society as a whole, however slight, is unjustified. A 
trial in which every effort is not made to ensure that 
the control group is comparable to the group receiving 
the therapy under investigation does not have this po- 
tential. Failure to randomize when possible is inherently 
unethical. 


Myth 3: You can prove anything with statistics 

It has been said that there are “lies, damn lies, and 
statistics” and that the reason for statistics is that “lies 
and damned lies are not good enough.” Clinicians, with 
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conventional medical backgrounds, have an under- 
standable fear of numbers. We are inherently suspi- 
cious of the manipulation of figures and often feel that 
statistics are really a form of deception, a way of be- 
wildering us with complex mathematics and obscure 
jargon. 

It is good that we regard published statistics with 
caution. Nevertheless, the ability to quantitate effects 
is essential to the evaluation of any form. of therapy. A 
basic understanding of statistical principles is sufficient 
to overcome our fears and allow us to read and critically 
evaluate the data in published reports. There are three 
simple questions we should ask in the statistical eval- 
uation of a study of any therapy. 

1. Ifa difference in outcome between the treatment 
and control group was observed, is it likely that the 
difference was due to the treatment, or could it have 
arisen by chance alone? 

The likelihood that the difference observed was due 
to chance is usually expressed as a probability or “p 
value.” The levels of significance of these probabilities 
are conventionally set as greater or less than 0.05 or 
0.01. These levels are guides to interpretation but are 
not strict rules.” We should be suspicious of even large 
observed differences if the probability that the differ- 
ence may have been due to chance was not calculated 
and reported. 

2. If no difference is found between the treatment 
and control groups, was the sample size large enough 
to have detected a difference if one was really present? 

In a review of 71 “negative” randomized controlled 
trials published in major medical journals, Freiman et 
al.” demonstrated that because of inadequate sample 
sizes 67 of these trials had a >10% risk of missing a 
true 25% therapeutic improvement. With the same risk, 
50 of these trials could have missed a 50% improve- 
ment. For example, more than 100 observational stud- 
ies of electronic fetal heart rate monitoring failed to 
establish the benefits of this modality.” Five small ran- 
domized trials, totaling 2922 patients in all, individually 
failed to show any differences in mortality or morbidity 
between infants electronically monitored and those 
monitored by intermittent auscultation although statis- 
tically combining them showed a small decrease in neo- 
natal convulsions.” It required a trial of more than 
13,000 patients* to demonstrate a significant difference 
in morbidity between the two groups (more neonatal 
convulsions in the intermittent auscultation group). 
The enormous cost of the other studies could have been 
saved had the appropriate trial been done originally. 


*Macdonald D, Grant A, Pereira M, Boyland P, Chalmers 
I. The Dublin randomized controlled trial of intrapartum elec- 
tronic fetal heart rate monitoring. Presented at the twenty- 
third British Congress of Obstetrics and Gynaecology, Lon- 
don, 1983. 
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3. Finally, if a statistically significant difference was 
found, was it large enough to be clinically important? 
A difference, to be a difference, must make a dif- 
ference. 

With a large sample size, small and meaningless dif- 
ferences between groups can be statistically significant. 
The National Collaborative Perinatal Project was a 
large cohort analytic study with follow-up of 54,000 
children from birth to 7 years of age. When the data 
for white male subjects are used as an example," a 
highly statistically significant difference (p < 0.001) in 
mean Intelligence Quotient at age 7 was found between 
those children with Apgar scores of 0 to 3 at 1 minute 
and those with Apgar scores of 8 tc 10. However, the 
difference in Intelligence Quotient between the two 
groups was only 3.5, which is clinically unrecognizable 
and of doubtful importance. 

Statistics “prove” nothing. They do, however, enable 
us to estimate the probability that the results observed 
occurred by chance alone. Our clinical understanding 
can help us to determine the relevance of these results 
to our practices and to our patients. 


Myth 4: Trials damage our doctor-patient 
relationship 


Patients require confidence in their doctors and re- 
spond better to treatment when they do have confi- 
dence in their doctors. A belief in tne efficacy of what 
we prescribe is an important component of therapy. In 
the words of Asher,” “If you admit zo yourself that the 
treatment you are giving is frankly inactive, you will 
inspire little confidence in your patients unless you hap- 
pen to be a remarkably gifted actor, and the results of 
your treatment will be negligible. But if you can believe 
fervently in your treatment, even though controlled 
tests show that it is quite useless, then your results are 
much better, your patients are much better, and your 
income is much better, too.” 

However, the powerful therapies available today 
have a great potential for harm as well as good. While 
a confident, authoritarian approach can be comfortable 
for both doctors and patients, it may be a dangerous 
luxury. Few honest physicians can maintain delusions 
of omnipotence or deny having frequent doubts. If the 
relationship with our patients precludes doubt, we can 
never learn whether the treatment we are administer- 
ing is really the best possible. 

If there is no doubt, then a clinical trial is clearly 
inappropriate. However, if any doubt exists, the ques- 
tions in our minds can frequently best be answered by 
a clinical trial. The purpose of a trial is not to prove 
that a therapy is, or is not, effective but to find out 
whether it is or is not effective. Admitting our doubts, 
and using the best possible means to resolve them, may 
alter the traditional doctor-patient relationship, but it 
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can make that relationship less paternalistic, more hon- 
est, and, in the long run, more effective. 


Myth 5: No one pays any attention to the results 
of clinical trials 


Clinical practice is determined by many factors in 
addition to scientific evidence. Acceptability, feasibility, 
and conservatism can influence or impede the imple- 
mentation of the findings of controlled trials. We have 
often failed to act on the information provided by clin- 
ical trials, to the detriment of our patients. A random- 
ized controlled trial as long ago as 1922 failed to dem- 
onstrate that perineal shaving prevented infection,” yet 
this practice has continued to the present day in many 
centers. Diethylstilbestrol, introduced in 1947 without 
prior clinical trials for the prevention of miscarriage, 
remained in widespread use until the mid-1960s, de- 
spite randomized controlled trials which failed to con- 
firm any of its professed effects.’ Much later, only after 
the demonstration of its tragic potential for adenocar- 
cinoma of the vagina® and other anomalies in the off- 
spring of women who had used this ineffective drug 
during pregnancy, was the use of the drug phased out. 

However, on the firm basis of clinical trials, some 
useless or harmful therapies have been eliminated. The 
use of unlimited oxygen for premature infants was dis- 


continued when a randomized controlled trial dem- 


onstrated it to be associated with the development of 
retrolental fibroplasia.™ Other therapeutic innovations 
have been introduced and incorporated into routine 
management, for example, antenatal anti-D immuni- 
zation of rhesus-negative mothers to prevent rhesus 
isoimmunization. 

Although their potential effect as guides to rational 
therapy has not yet been fully realized, controlled trials 
have already had a profound effect on clinical practice. 
A register of controlled clinical trials in perinatal med- 
icine is maintained by the National Perinatal Epide- 
miology Unit in Oxford. 


Myth 6: Someone else will do the trials 


The prime concern of a clinician is the care of each 
individual patient. There is little energy, and even less 
time, left over to address broader research questions. 
However, unless perinatal research is carried out by 
those actively involved in perinatal care, the questions 
most relevant and important will remain unanswered. 
When practicing clinicians become more actively in- 
volved in clinical trials, research will be directed toward 
the clinically important questions and will be presented 
in a form directly relevant to clinical decision-making. 
If we don’t do it, who will? 
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Comment 


We have discussed six widely held myths surrounding 
clinical trials. Each has been used as an emotional ar- 
gument against the performance of trials or the accep- 
tance of their results. However, if, as clinicians, we 
become invalved in the planning, performance, and 
interpretation of clinical trials, we can all play our vital 
role in evaluating the treatments we are now using, as 
well as new therapies in the future. All that we need to 
begin is to admit doubt. 
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Perinatal complications in group B streptococcal carriers: A 
longitudinal study of prenatal patients 


J. R. Bobitt, M.D., James D. Damato, Ph.D., Lieutenant Colonel, USA, and 


Joseph Sakakini, Jr., M.D. 
El Paso, Texas, and Aurora, Colorado 


Although prenatal group B streptococcal detection and eradication have been proposed to prevent 
morbidity, the risk of perinatal complications in prenatal carriers of group B streptococci has not been 
defined. We evaluated 718 prenatal patients with serial cultures to compare morbidity in carriers and 
noncarriers. Complications occurring more frequently (p = 0.05) in prenatal carriers were: (1) collective 
morbidity, (2) low birth weight, and (3) premature rupture of membranes associated with low birth 


weight. Maternal pelvic infection and neonatal sepsis were increased in colonized women at delivery but 
not in prenatal carriers. Ninety-two percent of colonized women were not delivered of low birth weight 
infants. No carriers delivered vaginally or by repeat cesarean section became infected. Neither inoculum 
size nor chronic carriage was related to morbidity. The predictive value of a positive prenatal culture did 
not exceed 8% for any of the complications. We concluded that overall morbidity in carriers of group B 
streptococci is greater than in noncarriers; however, the risk for specific complications is too low to justify 


routine testing for detection of group B streptococci until prospective study demonstrates the value of 


such programs. (AM J OBSTET GYNECOL 1985;151:711-7.) 
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Concern for group B streptococcal morbidity began 
between 1958 and 1968 when reports of serious neo- 
natal infections appeared in the literature and group 
B streptococcal meningitis was described for the first 
time.' During the 1970s, interest was focused primarily 
on neonatal sepsis because these infections were severe, 
were sometimes misdiagnosed as respiratory distress 
syndrome, and were associated with a mortality rate 
>50%.? Recent data suggest that the spectrum of group 
B streptococcal perinatal complications extends beyond 
neonatal infections. Premature rupture of the mem- 
branes and preterm delivery have been reported to be 
more common in women colonized by group B strep- 
tococci on admission for delivery.? These women may 
also be at risk for infection. If delivery is by cesarean 
section, pelvic infection has been found to be more 
frequent and more severe." 
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A new perspective is evolving regarding the risk of 
morbidity in pregnancies associated with group B strep- 
tococcal colonization. This raises new questions con- 
cerning potential benefits of group B streptococcal an- 
tepartum screening cultures, When neonatal sepsis was 
the only concern, such programs were not indicated 
because of the poor correlation between maternal 
group B streptococcal colonization and newborn infec- 
tion.> If group B streptococcal carriers are also at risk 
for preterm delivery and maternal infection, identify- 
ing and treating such women during pregnancy may 
be indicated. The merit of such programs depends on 
several factors. One is the extent to which morbidity is 
increased in prenatal group B streptococcal carriers 
compared to noncarriers. Another is the predictive 
value of an abnormal test, that is, the fraction of pa- 


tients with a positive group B streptococcal prenatal 


culture who subsequently have a perinatal complica- 
tion. These issues have not been resolved because pre- 
vious studies focused only on morbidity associated with 
group B streptococcal carriage at delivery. Since pre- 
natal group B streptococcal colonization is character- 
ized by a high rate of spontaneous loss and acquisition, 
conclusions based on recovery of group B strepto- 
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Fig. 1, Frequency of group B streptococcal colonization and 
inoculum size during pregnancy and at delivery. Mean num- 
ber of prenatal cultures per patient: negative = 3.9, posi- 
tive = 4.2. First prenatal culture positive = 6.4% (46 of 718). 


cocci at delivery may not apply to prenatal popu- 
lations. 

The purposes of this investigation were to determine, 
in a longitudinal study, if perinatal complications are 
more frequent in group B streptococcal carriers (pre- 
natal and/or at delivery) than in noncarriers, to estab- 
lish the predictive value of positive prenatal group B 
streptococcal cultures, and to determine if inoculum 
size and long-term presence of the group B strepto- 
coccal carrier state affect maternal and neonatal mor- 
bidity. To assure that observations would not be inval- 
idated by clinical intervention, antepartum culture 
results were not available to physicians. Also the ad- 
ministration of antibiotics was limited to patients with 
clinical evidence of infection. Antibiotic prophylaxis 
was not used at cesarean section in this investigation. 


Material and methods 


The study was done at Fitzsimons Army Medical Cen- 
ter, Aurora, Colorado. The purpose and nature of the 
study was discussed with prenatal patients and those 
consenting to participate signed an informed consent. 
Vaginal cultures were planned for the initial prenatal 
visit, at 24 weeks, then every 4 weeks, and on admission 
for labor and delivery. 

The culture sites were the lateral and posterior vag- 
inal fornices. Specimens were immediately inoculated 
‘to a 5% sheep blood agar plate and Streptococcus test 
broth (Todd-Hewitt broth containing 5% sheep blood, 
0.025 pg/ml of neomycin, and 0.0125 pg/ml of nali- 
dixic acid). Prenatal specimens were taken by one of 
three clinicians and delivered to the laboratory within 
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2 hours of collection. Specimens collected on admission 
for labor and delivery were placed in an incubator until 
the following morning. Plates inoculated in the clinic 
were streaked in the laboratory whereas specimens 
taken on admission for labor and delivery were 
streaked by the admitting physician. On receipt in the 
laboratory, the Streptococcus test broth was immediately 
subcultured to a blood agar plate and a Columbia neo- 
mycin, naladixic acid plate (neomycin, 5.0 pg/ml; na- 
ladixic acid, 2.5 pg/ml). The blood agar plate was in- 
cubated at 37° C with 5% carbon dioxide and examined 
at 24 to 48 hours. The Columbia plates were incubated 
anaerobically and examined after 48 hours’ incubation. 
The Streptococcus test broth was incubated for 24 hours, 
subcultured, and reexamined as described above. Sus- 
pected Lancefield group B streptococci isolates were 
subsequently identified by their characteristic B-he- 
molysis, yellow pigmentation production on anaerobic 
Columbia agar,’ positive sodium hippurite hydrolysis,° 
and Camp test.’ 

The procedure for quantitating cultures was as pre- 
viously described.'® In this report, growth of group B 
streptococci in broth only is termed “light.” Growth on 
the blood agar plate, at the site of initial inoculation or 
on subsequent streaks, was termed “heavy” coloniza- 
tion. Culture reports were not made available to the 
attending physicians and were not placed on the pa- 
tient’s chart. 

Pelvic infection associated with cesarean section was 
managed by early recognition and treatment rather 
than with prophylactic antibiotics. The administration 
of antibiotics was, therefore, restricted to patients with 
clinical evidence of infection. 

Maternal and newborn records were reviewed after 
discharge. The diagnosis of pelvic infection was based 
on a temperature elevation of =100.4° F during labor 
and/or post partum, a clinical impression of pelvic in- 
fection, and treatment with parenteral antibiotics. The 
diagnosis of neonatal sepsis was based on the neona- 
tologist’s clinical diagnosis, “neonatal sepsis suspected, 
not proved—treated.” None of these newborn infants 
had positive body fluid cultures. Infants weighing 
<2500 gm were considered low birth weight. The di- 
agnosis of premature rupture of the membranes was 
made if membranes ruptured prior to the onset of la- 
bor. The presence of premature rupture of the mem- 
branes was determined only in low—birth weight in- 
fants. 

Comparison of the significance of the differences in 
morbicity was evaluated with the use of Fisher's exact 
test. Reported p values are two-tailed. 


Results 


Frequency of positive group B streptococcal cul- 
tures. A total of 937 pregnant women were enrolled in 
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Table I. Relationship of inoculum size to perinatal complications in group B streptococcal carriers 








Prenatal carrier 








Carrier at delivery 











Perinatal complication 





Pelvic infection 5 7 3 

Pelvic infection per number of 5/7 71 2/2 
primary cesarean sections 

Delivery of low—birth weight infant 6 8 l 

Premature rupture of membranes 4 6 I 


and delivery of low—birth 
weight infant 
Suspected neonatal sepsis 5 7 2 





the study; 195 dropped out for a variety of reasons 
(transferred, discharged, aborted, changed their minds 
regarding participation, etc.), 14 laboratory reports 
were lost, and 10 hospital charts could not be found 
for review. The remaining study population totaled 718 
pregnant women. The frequency of positive group B 
streptococcal cultures is shown in Fig. 1; 11.3% of pa- 
tients (81 of 718) had at least one positive group B 
streptococcal culture during pregnancy or at delivery. 
Prenatal group B streptococcal isolation, light growth 
(71 of 718, 9.9%) or heavy growth (36 of 718, 5%), was 
twice as frequent as at delivery (33 of 718, 4.6%, and 
18 of 718, 2.5%, respectively). These differences were 
expected because serial cultures were performed in the 
prenatal group and compared to the single specimen 
at delivery. According to our bias, a predominance of 
perinatal complications would occur in patients heavily 
colonized during pregnancy and at delivery. 

Effect of group B streptococcal inoculum size on 
perinatal complications. To determine if heavy group 
B streptococcal colonization influences morbidity the 
frequency of perinatal complications was compared in 
relation to the inoculum size (Table 1). For each of the 
complications the risk was no greater in heavily than 
in lightly colonized patients, either prenatally or at 
delivery. The data, therefore, did not support our 
preinvestigation bias. Identification of heavy group B 
streptococcal colonization during pregnancy was not 
associated with an increased risk of perinatal compli- 
cations. 

Effect of chronic presence of group B strepto- 
coccal carriage on perinatal complications. Longitu- 
dinal study of group B streptococcal carriage in preg- 
nancy indicates that colonization is often inconstant. 
A question not previously addressed is the relationship 
of perinatal complications to the chronic presence of 
the carrier state. We classified prenatal group B strep- 
tococcal carriage as chronic, transient, or intermit- 
tent and defined such patients as follows: (1) Chronic 
carriers were women who had a minimum of three 


8 NS 4 12 1 6 NS 
100 NS 4/4 100 1/1 100 NS 
3 NS 2 6 2 11 NS 
3 NS 2 6 2 1] NS 
6 NS 5 15 2 11 NS 


positive prenatal group B streptococcal cultures; (2) 
transient carriers had three or more prenatal cultures 
with group B streptococci isolated only once (prior to 
or at delivery); and (3) intermittent carriers were pa- 
tients who could not be placed in either of these two 
groups. i , 

The frequency of complicated pregnancy in the 
above-classified patients is shown in Fig. 2. Although 
the risk of morbidity appears to be increased in chronic 
carriers when compared with transient carriers (26%, 
six of 23, versus 9%, three of 33, respectively), we 
believe that impression may be invalid for two rea- 
sons. First, our classification may be spurious since 31% 
(25 of 81) of the preterm group B streptococcal pop- 
ulation were intermittent carriers and 43% (seven of 
16) of morbid pregnancies were in that group. Second, 
we could detect no pattern in the perinatal complica- 
tions seen in chronic carriers. Only two of the six 
chronic carriers were delivered of low—birth weight 
infants and only one of those had premature rupture 
of the membranes, At delivery, three had positive cul- 
tures, two negative, and one did not have a culture 
taken. 

Interestingly, 13.3% (10 of 75) of the group B strep- 
tococcal carriers who had at least two antepartum cul- 
tures taken had positive cultures only at delivery. 
Although 19% (three of 16) of the group B strepto- 
cocci—related complications were in this group, serial 
prenatal screening did not identify patients at risk. 

Frequency of complicated pregnancies. When peri- 
natal complications were considered collectively, mor- 
bidity was more frequent in group B streptococcal car- 
riers than in noncarriers (Fig. 3). This was true whether 
the group considered was (1) women at 28 weeks’ ges- 
tation (29%), (2) prenatal patients with one or more 
positive cultures (18%), (3) women colonized only at 
delivery (24%), or (4) all women who ever had positive 
cultures (21%). 

Pelvic infection and primary cesarean section. The 
frequency of pelvic infection was greater (p < 0.05) in 
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Fig 2. Frequency of complicated pregnancy in chronic; in? 
termittent, and transient ‘group. B ee carriers. | ` 


i groups ` 3 ia. 4 A -defined ‘in: hie: 3) hen com- 
‘pared with that of patients who had negative cultures 
‘throughout pregnancy (Table Il). Pelvicinfections were `` 
also twice as frequent in‘group 2. This difference ap i 


proaches significance (p = 0.06) i 
The above data do not reflect the impact of primiary 
cesarean section on the’ frequency of infection.’ When 


this variable was considered, 88% (21 of 24) of pelvic 


infections were in women delivered by primary cesar- 
ean section (Table: II). Although infection was more 
frequent in group B streptococcal carriers delivered by 


primary cesarean section, the differences were not sta- > 
tstically significant. The number of patients in the 
carrier group, however, is small.. Also the data are in- - 


complete because two infected patients did not haye 


cultures taken at delivery. Furthermore, primary ce- ` 
sarean section was twice as frequent in the carrier group, S 
(11%, nine of 81, versus: 5%, 32 of 637). For ‘these, 
reasons we were unable to assess satisfactorily. the pos- Ta 
sibility of an added influence of group 'B streptococci ` 
on post—cesarean section morbidity and'we believe that T 
questio requires further investigation. It does seem 
clear, however, that group B stréptococcal carriers, ` 
whether detected during pregnancy or on admission. 


for delivery, are not at increased risk for pelvic infection 


unless they are delivered by | primary cesarean section. 
No prenatal group B streptococcal, carriers or women” 
colonized at delivery had pelvic infections’ if delivery l 
was by repeat cesarean section or by the'vaginal route. © 
Low birth weight and premature rupture of mem- 
branes. There are several reasons for, believing acause-.”° 


and-effect relationship exists between group B strep- 


tococcal carriage and. preterm birth. Early group B. 


‘streptococcal neonatal sepsis is seen more.frequently in 


preterm newborn infants’; anecdotal associations dre’ 
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Fig. 3s “Frequency of complicated pregnancy in group B strep- 


` tococcal carriers, and’ noncarriers. J: Patients colonized - by. , 


group `B streptococci at 28 weeks; JI: those having one or more 
positive prenatal cultures; JII: those colonized at- delivery; IV: 
all v women who ever had postive cultures using pregnancy: f 


ker 
n 


- conimon,. ‘and delivery prior. to 32 sects ER is 
_increased'in group B streptococcal carriers detected by 
- cultures on admission.” Although these observations 


are the. basis for considering prenatal group B strep-. 


- tococcal ‘detection and eradication, the magnitude of 
_ risk and predictive value of prenatal screening cultures 


are not known. We. found the frequency of low—birth 
weight deliveries to.be increased in prenatal group B 


~ streptococcal carriers when compared with noncarriers 


(T able Ul, 8% versus: 3%, p = 0.05), but no differences 
were seen in these groups at delivery (6% versus 3%, 
p = NS)..Three of the six low—birth weight infants 


in the prenatal group B streptococcal group weighed 


more than 2000 gm at birth. Three mothers had neg- 
ative cultures on admission; two had positive cultures, 
and orie did not have a culture obtained. 

` A second concern is that group B streptococcus is an . 
etiologic factor in premature rupture of the mem- 


‘branes. This concept, if true, has'i important implica- 


tions since premature rupture of the membranes is an 
event known to precipitate preterm labor and delivery. 
Although an association has been shown between group 
B streptococcal carriers on admission and premature 
rupture of the membranes, the colonized population 
included both preterm and term pregnancies.* Since 
the’ primary concern in pregnancies complicated by 
premature rupture of the membranes is preterm de- 
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Table IJ. Comparison of the frequency of perinatal complications in pregnancies with group B streptococcal 
positive and negative cultures 








Negative 


Perinatal complication 


Pelvic infection 17 3 7 

Pelvic infection per number 14/32 44 1/9 
of primary cesarean sections 

Delivery of low—birth weight infant 22 3 6 

Premature rupture of membranes 1] 2 4 


and delivery of low—birth 
weight infant 
Suspected neonatal sepsis 22 3 7 


78 


9 


Positive 





Prenatal 
(n = 71) 


<0.05 5 7 NS 4 12 <0.05 
NS 5/7 7 NS 4⁄4 10 NS 
NS 6 8 005 2 6 NS 
NS 4 6 005 2 6 NS 

<0.05 5 7 NS 5 15 <0.01 





There were 33 repeat cesarean sections with 27 negative cultures and six positive cultures. There were no pelvic infections. 


*Comparison with negative culture group. 


livery, it seems more appropriate to consider this group 
separately. We limited our observations to premature 
rupture of the membranes associated with low—birth 
weight deliveries (Table III). Again, as with low—birth 
weight infants, this complication was more frequent in 
prenatal group B streptococcal carriers (6% versus 2%, 
p = 0.05) but not in carriers at delivery. Of the four 
pregnancies in the prenatal group B streptococcal 
group with premature rupture of the membranes and 
low—birth weight infants, three infants weighed more 
than 2000 gm at birth. Two mothers had positive 
group B streptococcal cultures, one had a negative 
culture, and one did not have a culture obtained at 
delivery. 

The above differences are undoubtedly affected by 
spontaneous group B streptococcal loss and acquisition 
during pregnancy and the fact that multiple cultures 
were done in the prenatal group. They may also be 
influenced by risk factors not considered in this study 
(for instance, parity, previous low—birth weight infant, 
smoking, multiple gestation). We interpret our data to 
indicate that group B streptococcal carriers may be at 
greater risk for premature rupture of the membranes 
and/or low~birth weight infants than noncarriers. That 
risk, however, has little clinical significance since 92% 
of group B streptococcal carriers, either prenatal car- 
riers or carriers at delivery, were delivered of infants 
weighing >2500 gm. 

Neonatal sepsis. The frequency of neonatal sepsis in 
group B streptococcal carriers and noncarriers is com- 
pared in Table II. The diagnosis was made by the pe- 
diatric staff and was based on various clinical param- 
eters as there were no culture-proved cases in either 
group. Prenatal group B streptococcal colonization was 
not found to be associated with an additional risk for 
neonatal sepsis. However, this complication was signif- 


icantly increased in women who had positive cultures 
at delivery (15% versus 3%, p < 0.01). Although pre- 
term labor and preterm premature rupture of the 
membranes are considered risk factors for group B 
streptococcal neonatal sepsis," all of the infants in 
the group with positive cultures at delivery weighed 
>2500 gm. 

Perinatal deaths. There were six perinatal deaths; 
five were in the group with negative cultures and one 
was in the group with positive cultures. The single 
death in the latter was in a 3110 gm male infant deliv- 
ered by repeat cesarean section following spontaneous 
onset of labor with intact membranes. The Apgar scores 
were 7 and 8 but a diagnosis of acute pneumonia was 
made shortly after delivery. Cultures from the sepsis 
workup were negative and no autopsy was done. The 
mother was never febrile and received no antibiotics 
following operation but had a positive culture for group 
B streptococci on admission. 


Comment 


Awareness of group B streptococcal carriage fre- 
quently influences clinical management. For example, 
some physicians treat group B streptococcal carriers 
with premature rupture of the membranes and those 
undergoing repeat cesarean section with antibiotics. In 
other instances, infants delivered of group B strepto- 
coccal colonized mothers are selectively evaluated and 
treated for sepsis. Also, in our hospital, neonatologists 
favored prenatal detection and antibiotic treatment of 
group B streptococcal carriers. This practice reflects 
physician bias concerning the dangers of group B strep- 
tococcal carriage. Awareness of the fulminant nature 
of early group B streptococcal sepsis and fear of that 
complication are understandable concerns. It seemed 
unethical, therefore, to report culture results but re- 
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strict physicians from acting in accordance with their 
professional judgment. A factual basis for medical man- 
agement, however, is an equally legitimate concern. 
Since both of these views have merit- and because a 
consensus standard of practice does not prevail, we 
convinced our human use committee, with significant 
opposition, to approve a protocol which blinded the 
culture results. 

We are concerned about the confusion and bias that 
have evolved in the past decade in regard to the risk, 
prevention, and management of morbidity related to 


group B streptococci and believe these conditions exist - 


because the data base is incomplete and the problem 
poorly defined. We know that group B streptococci 
cause neonatal sepsis, maternal infection, and possibly 
some preterm births. It is equally clear that other mi- 
croorganisms are responsible for similar problems. 
What the obstetrician needs to know is whether risks 
are greater for prenatal group B streptococcal carriers. 
If so, is the magnitude of risk sufficient to justify pre- 
natal prevention and are such measures effective? 

The medical and scientific need to clarify the above 
issues is obvious but there is another concern. We live 
in a litigious society and the obstetrician appears to be 
an increasingly frequent target. When the outcome is 
bad, facts unclear, and biased voices argue for un- 
proved schemes, the risk of litigation is increased. For 
all of these reasons an authoritative, consensus opinion 
needs to be developed concerning the risk of group B 
streptococcal morbidity and the efficacy and cost-ef- 
fectiveness of prenatal prevention. 

In this study a point of reference was established 
concerning the frequency of complicated pregnancies 
in group B streptococcal carriers (Fig. 3). Up to 28% 
of stich pregnancies were associated with morbidity. 
This represents a threefold increase over that in non- 
carriers and is a rather impressive difference. If our 
perspective were limited to this collective assessment of 
morbidity, prenatal group B streptococcal detection 
and eradication would seem reasonable. When the com- 
plications are considered individually, however, the im- 
pact of such programs is less convincing. 

We found the frequency of pelvic infection to be 
greater in group B streptococcal carriers than in non- 
carriers (9% versus 3%, Table IT} and this complication 
accounted for 29% (seven of 24) of total group B strep- 
tococcal morbidity. Nevertheless, we do not consider 
prenatal preventive measures to be indicated for this 
problem because infection was limited to women deliv- 
ered by primary cesarean section. Since infection did 
not occur in group B streptococcal carriers delivered 
by repeat cesarean section or by the vaginal route, these 
women would not benefit from prenatal prophylaxis. 
Furthermore, most obstetric services, including ours, 
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currently use some perioperative antibiotic prophylaxis 
regimen because of the high infection risk associated 
with primary cesarean section. Although group B strep- 
tococcal colonization may pose an additional risk for 
these patients, there is no evidence to suggest they are 
not protected by current prevention methods. 

Group B streptococcal colonization may be an etio- 
logic factor in some preterm births. This is the most 
compelling reason to consider prenatal prevention. An 
association was first suggested by early reports which 
noted that neonatal group B streptococcal sepsis was 
more common in low—birth weight infants. More re- 
cently Regan et al.’ reported more tangible evidence of 
a causal role for group B streptococci. They found 
preterm births (<32 weeks) to be more frequent in 
parturient patients with group B streptococci than in 
the total population (5.4% versus 1.8% respectively). 
Although we compared low~—birth weight delivery 
rather than birth prior to 32 weeks, our findings (Table 
II), even in prenatal carriers, are similar (8% versus 
3%, p = 0.05). Our views concerning the clinical sig- 
nificance of these data, however, differ. Ninety-two 
percent of prenatal carriers and 94% of women colo- 
nized at delivery were not delivered of low—birth weight 
infants. The predictive value of a positive prenatal 
screening culture was only 8%. Regardless of the issue 
of efficacy, these findings suggest the potential impact 
of group B streptococcal carriage on preterm delivery 
is too small for prenatal prevention to be cost-effective. 

There is some confusion regarding the triad of group 
B streptococcal carriage, premature rupture of the 
membranes, and preterm delivery. Contrary to com- 
mon belief, group B streptococcal prenatal carriage has 
not been associated with premature rupture of the 
membranes in preterm births. Although Regan et al.° _ 
did find the incidence of premature rupture of the 
membranes to be increased in their total population 
with group B streptococci detected on admission, they 
did not report the frequency of this complication in 
their preterm population. We found births complicated 
by both premature rupture of the membranes and low 
birth weight to be increased threefold in women col- 
onized during pregnancy and at delivery (6% versus 
2%). However, we believe it is more important to ad- 
dress the clinical relevance of these data rather than 
focus on the statistical significance. If the presence of 
group B streptococci in the genital tract of the pregnant 
woman increases the likelihood of preterm premature 
rupture of the membranes, that risk appears to be 
small. In our obstetric population 94% of group B 
streptococcal carriers did not have that complication. 
Furthermore, the predictive value of a positive prenatal 
culture in carriers with serial cultures rather than a 
single culture was only 6%. When viewed from this 
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perspective, it is doubtful that the efficacy of preventing 
premature rupture of the membranes caused by group 
B streptococci can be demonstrated, 

A confirmed diagnosis of neonatal sepsis is based on 
positive cultures of body fluids. The attack rate for 
neonatal group B streptococcal sepsis, based on that 
definition, is 3 to 4.2 per 1000 live births.” Since none 
of the infants evaluated and treated for infection in this 
study met this criterion, the significance of our obser- 
vations concerning this complication are a matter of 
conjecture. We cannot explain the significant difference 
in the frequency of neonatal sepsis at delivery (15% 
versus 3%, p < 0.01). Although the risk of sepsis has 
been found to be increased in group B streptococcal 
carriers admitted in premature labor and with preterm 
premature rupture of the membranes," none of the 
infants treated for sepsis in the group with group B 
streptococci at delivery weighed <2500 gm. Ninety- 
three percent of infants delivered of prenatal group B 
streptococcal carriers did not develop signs and symp- 
toms suggestive of sepsis. 

In summary, complicated pregnancy was at least 
twice as frequent in prenatal group B streptococcal 
carriers ås in noncarriers. Maternal pelvic infection, 
which accounted for approximately 30% of the mor- 
bidity in colonized women, occurred only in patients 
delivered by primary cesarean section, a group now 
managed with perioperative antibiotic prophylaxis. 
Clinical neonatal sepsis accounted for another 30% 
but prenatal screening was not predictive of that 
complication. The remainder were associated with 
premature rupture of the membranes and/or low—birth 
weight delivery. Since ninety-two percent of prenatal 
group B streptococcal carriers were not at risk for de- 
livery of low—birth weight infants it seems unlikely that 
obtaining cultures and treating women during preg- 
nancy would be cost-effective. We do not believe rou- 
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tine prenatal screening for group B streptococci is in- 
dicated until prospective studies demonstrate the value 
of such programs. 


We thank Shirley Chandler for her diligent admin- 
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technical assistance, and the residents and clinical staff 
for collecting specimens. We also thank Dr. Watson 
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Long-term neurological morbidity in breech and vertex births 


Mortimer G. Rosen, M.D., Sara Debanne, Ph.D., Karen Thompson, L.P.N., and 


Robert M. Bilenker, M.D. 
Cleveland, Ohio 


Seventy frank breech fetuses delivered vaginally, alive at the onset of labor, and without major congenital 
anomalies were matched by birth weight and race with a breech infant bom by cesarean section, a 
vertex infant born vaginally, and a vertex infant born by cesarean section. Long-term neurological abnormality 
was determined from time of hospital discharge through a minimum of 2 years of age. The results 
document the absence of significant differences with respect to major brain damage effected by birth route 
changes for breech fetuses and between the entire breech and vertex populations. (AM J OBSTET GYNECOL 


1985;151:718-20.) 
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During the past 20 years, significant changes have 
taken place in the management of labor. As seen in 
individual reports' and the massive review of the Con- 
sensus Developmental Conference on Cesarean Births,” 
the cesarean section has become a major obstetric in- 
tervention used to overcome problems of labor and 
delivery and to avoid increased risk to mother and fe- 
tus. Specifically, the use of forceps and more accurately 
midforceps has diminished, as has the increased use of 
the cesarean section for fetal distress or dystocia and 
the repeat cesarean section.” In addition, the cesarean 
birth route has become the more common delivery 
mode in breech birth.’ Most recently, suggestions have 
been made by some to consider the very low—birth 
weight fetus, by virtue of its birth weight alone, as pos- 
sibly being benefited by the cesarean birth route.* 

In an earlier report describing the patient population 
at Cleveland Metropolitan General Hospital between 
1976 and 1982, the effect of birth route on mortality 
and neonatal morbidity in the frank breech presenta- 
tion demonstrated that, when stratified by birth weight, 
neither neonatal mortality nor morbidity was de- 
monstrably affected by change in birth route.’ A caveat 
in the breech study was that the evaluation of long- 
term infant neurological morbidity was not available. 

In a parallel report on vertex births,’ similarly strat- 
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ified by birth weight, no significant improvement in 
neonatal mortality or morbidity was associated with the 
cesarean birth route. In addition the trend was ob- 
served for increase in risk in the cesarean birth group 
at the non—low birth weight (>2500 gm) categories. It 
was anticipated this increase in risk may reflect reasons 


for choice of cesarean section such as fetal distress. 


Once again, long-term morbidity (following hospital 
discharge) was not studied. 

In those two studies of both frank breech and vertex 
births, confounding variables such as major congenital 
anomalies and prelabor stillbirths (as demonstrated by 
a recorded heartbeat during labor) were eliminated be- 
cause of their obvious associations with birth route 
choices. Our concern in those reports was that <4.0% 
of the outcome variance for neonatal neurological dam- 
age could be explained prior to discharge. 

In this report, long-term (2 years or longer) infant 
neurological morbidity was selected as the dependent 
variable. Our hypothesis was that in the frank breech 
presentation the vaginal birth route did not present an 
increased risk for neurological damage when compared 
with the cesarean route. 


Methods 


From the original study population, frank breech 
vaginal births were identified of infants who were alive 
at discharge from the hospital and for whom record 
reviews could be obtained for at least 2 years of follow- 
up. Major brain damage was identified as either mor- 
phologically identified changes such as hydrocephalus 
or microcephaly or functional neurological abnormality 
such as mental retardation or cerebral palsy. The di- 
agnosis was confirmed by chart review as assessed by 
one of the authors (R. M. B.) without knowledge of 
presentation or birth route. 
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Table I. Summary description of characteristics of matched groups. 


; Breech— . 
Sample Breech-vaginal cesarean section Vertex-vaginal 


n 70 
Average weight 2643.32 
365.82 
White (%) 71 
Male (%) 58 
Children with abnormalities 
No. 6 
% 9 





Vertex- 
cesarean section 


70 ` 70 70 
2645.53 2657.21 2666.07 
837.57 841.46 846.63 

71 71 71 

46 49 43 

4 1 7 

6 1 10 


Table II. Statistical significance of differences in proportion of abnormalities between breech and vertex 
presentations and between vaginal and cesarean birth routes by type of presentation 





Degrees of 
Group Test statistic freedom Significance 
Breech (vaginal and cesarean section) Qar = 0.25 1 NS 
versus vertex (vaginal and cesar- 
ean section 
Breech-vaginal versus breech— Qhreecn = 0.50 l NS 
cesarean section 
Vertex-vaginal versus vertex— Queres = 4.50 1 p < 0.05 
cesarean section 
Total Q = 5.25 3 


To accomplish the stated goals a matching strategy, 
performed with computer assistance, was developed 
which prospectively selected 70 quadruples of subjects 
matched by race and birth weight under the restriction 
that one of the subjects had a breech presentation and 
had been delivered vaginally, another had a breech 
‘presentation and had been delivered by cesarean sec- 
tion, a third had a vertex presentation and had been 
delivered vaginally, and a fourth had a vertex presen- 
tation and been delivered by cesarean section. The pro- 
portions of subjects with abnormalities from the four 
resulting matched samples were then compared. 

To avoid the pitfalls of multiple comparisons, in the 
statistical analysis the general method for partitioning 
ax’ statistic described by Everitt® was used. This method 
uses advantageously the experimental design and, for 
the proper partition, yields reliable significance prob- 
abilities for the comparisons deemed relevant. 

In order to accomplish this, the Q statistic, as re- 
ported by Cochran,’ used to test the significance of the 
overall differences among the four groups was calcu- 
lated and then partitioned into three key components, 
Quis Qbreechs ANA Quererte Qar Compares the proportions 
of abnormalities in the breech and vertex presentations 
and thus consolidates the data into two categories, 
whereas Qprecn and Qyetee compare the proportions of 
abnormalities within the breech presentations (that is, 
breech-vaginal versus breech—cesarean section) and 
within the vertex presentations (that is, vertex-vaginal 


versus vertex—cesarean section), respectively. The Q 
Statistic has in this case three degrees of freedom and 


may be represented as Q = Qar + Queen + Qverters 
where each summand has one degree of freedom. 


Resuits 


A profile of the group is presented in Table I. The 
match characteristics for birth weight, sex, and color 
eliminate these population characteristics as possible 
confounding variables. 

The statistic results are presented in Table II. It is 
seen that no significant differences between the breech 
and vertex presentations or between the vaginal and 
cesarean routes in the breech presentations were de- 
tected. There was a significant difference in the pro- 
portion of abnormalities between the vaginal and ce- 
sarean routes in the vertex population. This will be 
expanded upon in the Comment section. 


Comment 


In the original data sets for both breech and vertex 
studies, when subjects were matched by birth weight, 
the majority of outcome variance for death and neo- 
natal morbidity was related to both birth weight and 
gestational age.** However, the known outcome vari- 
ance for neonatal morbidity (prior to hospital dis- 
charge) was <4% for both the breech and vertex stud- 
ies, in contrast to the 35% known outcome variance for 
breech and almost 17% known outcome variance for 
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vertex with respect to neonatal mortality. It was ap- 
parent that neurological morbidity was not easily di- 
agnosed for most neonates prior to hospital discharge. 

In the present study a chart review was used to doc- 
ument functional brain deficit. Almost 80% of the orig- 
inal vaginal breech population could be followed up 
until a diagnosis was made of developmental lag or for 
a minimum of 2 years. It was felt that although minimal 
brain damage such as learning disabilities or mild men- 
tal retardation was of concern its relationship to socio- 
economic factors could not be easily controlled for in 
this study and its determination from a chart review 
would be unsatisfactory. In contrast, severe brain dam- 
age is less overtly influenced dy socioeconomic variables 
and because of its clinical magnitude is more easily 
confirmed in chart review. 

The vaginal frank breech birth was approximately 
one third of our laboring frank breech population. 
When matched by birth weight (within 100 gm in almost 
all cases) and race, there was no improved outcome 
conferred by the cesarean birth route choice over the 
vaginal birth route choice. 

It is noted that breech and vertex vaginal births also 
have a very different experience in terms of births with 
abnormalities (9% versus 1%). The statistical signifi- 
cance of that difference was not tested in order to avoid 
the problems of multiple comparisons testing. Thus the 
experimental design did not allow one to place a prob- 
ability that such a difference might have occurred by 
chance. 

In contrast to the breech birth route comparisons, 
the vertex cesarean birth group was at greatest risk and 
Statistically different from the vaginal vertex group. 
This suggests that the reasons for the cesarean section 
which added risk beyond birth weight and maturity, 
such as fetal distress, contributed to the observed mor- 
bidity. 

In completing this third study on the same data set, 
it is evident that the change to cesarean birth for the 
fetus in frank breech presentation in labor requires 
careful review. Alteration in birth route does not ap- 
pear to improve outcome with respect to mortality and 
morbidity. A fetus in frank breech presentation, with- 
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out major congenital anomalies and alive at the onset 
of labor (the study criteria), does not have increased 
risk waen compared with a similar group of vertex 
births. It is also apparent that the studies of the problem 
of breech presentation and birth route are often con- 
founded by the high incidence of low birth weight and 
congenital anomalies, two variables which were con- 
trolled for in this report and which are not altered by 
birth route choices. 

A similar statement relating to outcome may be made 
for the vertex and breech populations delivered vagi- 
nally when compared with breech and vertex infants 
delivered by cesarean section. As noted in the earlier 
two studies" * and in the present study, altering birth 
route by choice for cesarean section does not appear 
to alter outcome. Additional factors (such as fetal dis- 
tress) may contribute to increased risk and are more 
evident in the vertex population born by cesarean 
section. 

Finally one may state that there is a need for pro- 
spective and randomized studies for both breech and 
vertex fetuses at the very low birth weights (<1500 gm) 
if the trend to increased use of the cesarean birth route 
to improve infant outcome is to be justified. 
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Brain injury and intrauterine death 


Maureen E. Sims, M.D., Susan Beckwitt Turkel, M.D., George Halterman, P.A.-C., and 


Richard H. Paul, M.D. 
Los Angeles, California 


Many of the stresses contributing to brain injury in the intrapartum or neonatal period may also exist 
prenatally. To define this problem, we reviewed the clinical features and neuropathologic findings in 433 
consecutive stillbirth autopsies. Twenty-five had evidence of periventricular/intraventricular hemorrhage or 
gliosis. Twenty infants had died in utero before active labor and five during delivery. Nine stillbirths were 
infected. Ten cases had periventricular/intraventricular hemorrhage alone, five had the hemorrhage 

with parenchymal hemorrhage, five had parenchymal hemorrhage only, and five had gliosis. This group of 
25 cases establishes that intrauterine brain injury is not rare. Separation of antepartum events occurring 

in utero from those imposed during labor, delivery, resuscitation, and the neonatal period is very important 
and has significant medical and legal implications. (AM J OBSTET GYNECOL 1985;151:721-3.) 


Key words: Fetal death, brain lesions 


It is well established that various forms of stress dur- 
ing delivery and the neonatal period may impair ce- 
rebral perfusion, cause brain injury, and subsequently 
lead to neurologic impairment. It is likely that many of 
the factors that compromise cerebral blood flow in a 
neonate also exist in the fetus. The recognition of brain 
damage in the fetus is diagnostically difficult and little 
is known of its occurrence. In an effort to better define 
the problem, we reviewed the clinical features and neu- 
ropathologic findings of our stillborn population by 
using central nervous system hemorrhage and gliosis 
as markers for fetal brain injury. Recognition of fetal 
brain injury may provide answers to unexplained in- 
trauterine deaths and neurodevelopmental impair- 
ment in survivors. It may also address the related med- 
icolegal issues surrounding such cases. 


Material and methods 


The autopsy records of the Los Angeles County— 
University of Southern California Medical Center 
Women’s Hospital from January 1, 1978, through De- 
cember 31, 1983, were surveyed for cases of intrauter- 
ine injury to the central nervous system. The same rou- 
tine autopsy procedure was followed in each case. The 
brains and spinal cords were removed, fixed in 10% 
phosphate—buffered formalin and examined after a 
minimum of 3 weeks’ fixation. The brains were coro- 
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nally sectioned, and selected areas of cerebrum, cere- 


bellum, brain stem, and spinal cord were taken for 
histologic examination. The neuropathologic data were 
retrospectively reviewed for hemorrhage, which serves 
as a marker for significant blood flow disturbance in 
the central nervous system, and gliosis, which may in- 
dicate chronic hypoxic damage. 

During the 6 years of the study, 433 autopsies were 
performed on stillborn infants. A total of 72 were found 
to have evidence of central nervous system injury, an 
incidence of 17%. Cases were excluded if there was 
only subarachnoid, subdural, intradural, meningeal, or 
choroid hemorrhage, any associated central nervous 
system anomalies, or severe maceration precluding ad- 
equate evaluation. Forty-seven cases were excluded, 
leaving a study population of 25 with periventricu- 
lar/intraventricular hemorrhage, parenchymal hemor- 
rhage, or gliosis at autopsy. The history of the preg- 
nancy and delivery of these 25 cases was reviewed from 
the mother’s charts. 


Results 


Twenty of the 25 infants in the study died in utero 
before the onset of active labor, but only 12 of the 
mothers reported decreased or absent fetal movements 
for a minimum of 24 hours before delivery. Five of the 
fetuses died during the intrapartum period. Pregnancy 
was complicated in 21 cases (Table I). Clinical amnio- 
nitis was diagnosed in nine of the mothers and this was 
correlated with evidence of infection in seven of the 
infants. Two infants without a history of maternal in- 
fection were also found upon postmortem examination 
to be infected. Pneumonia was found in four autopsies, 
positive blood culture in seven, and funisitis in three 
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Table I. Characteristics of the patients 


Gestational 
age (wk) Pertinent findings Stillbirth infection 












Birth 
weight (gm) Central nervous system pathology 
820 -25 Vaginal bleeding, positive Positive blood culture Cerebral gliosis 
VDRL, amnionitis 
840 27 Hydrops fetalis Nore Cerebral hemorrhage 
840* 26 -Amnionitis Positive blood culture, Periventricular/intraventricular 
pneumonia hemorrhage, brain stem 
hemorrhage 
895 27 Amnionitis Funisitis Periventricular/intraventricular 
. hemorrhage 
1160 30 Amnionitis Pneumonia, funisitis Periventricular/intraventricular 
hemorrhage 
1240 30 Prolapsed cord, teenage None Cerebral hemorrhage 
mother 
1580 34 Lupus erythematosis, None Periventricular/intraventricular 
vaginal bleeding hemorrhage 
*1830* 30 Amnionitis Positive blood culture, Periventricular/intraventricular 
pneumonia, funisitis hemorrhage 
2200* 35, Unremarkable Positive blood culture Periventricular/intraventricular 
pneumonia hemorrhage, cerebral hem- 
orrhage 
2210 38 Amnionitis None Cerebral artery emboli, peri- 
ventricular/intraventricular 
hemorrhage, cerebral and 
cerebellar hemorrhage 
2500 37 Abruptio placentae, None Cerebral hemorrhage 
pregnancy-induced 
f hypertension 
2500 35 Nuchal cord None Periventricular/intraventricular 
` ‘hemorrhage 
2700* 41 Amnionitis, meconium- None Periventricular/intraventricular 
i stained fluid hemorrhage 
2800 38 Amnionitis Positive blood culture Periventricular/intraventricular 
f hemorrhage 
2950 39 Twin None Periventricular/intraventricular 
hemorrhage 
3080 40 Unremarkable None Cerebral gliosis 
3100 34 Pregnancy-induced None Cerebral gliosis 
hypertension 
3320 46 Malaria j None Cerebral gliosis 
3460 41° Amnionitis, pregnancy- Positive blood culture Cerebrum and cerebellum 
induced hypertension gliosis 
3500 40 Vaginal bleeding , None Periventricular/intraventricular 
f hemorrhage with fibrosis, 
D cerebellar nemorrhage 
3530 40 Vaginal bleeding Positive blood culture Cerebellar hemorrħage 
3600 42 Teenage mother, None Periventricular/intraventricular 
meconium-stained hemorrhage 
fluid 
3980* 40 Gestational diabetes, None Periventricular/intraventricular 
pregnancy-induced hemorrhage, cerebral hem- - 
hypertension l ` orrhage 
3945 | 40 Unremarkable None Cerebral hemorrhage 
4000 40 Meconium-stained fluid None Periventricular/intraventricular 


_ hemorrhage 





*Intrapartum death. 


born. Vascular anomalies were not found in any of the 
cases, although cerebral-artery emboli were found in 
one small—for—gestational age infant with a maternal 
history of amnionitis. 

Periventricular/intraventricular hemorrhage was the 
most common form of hemorrhage and it occurred in 
15. cases. In 10 patients the hemorrhage was limited to 
the ventricles, and in five the cerebrum, cerebellum, 


(Table I). Third-trimester bleeding was reported in 
four mothers. The mean maternal age (+SD) was 25 
+6 years. 

Nine of the infants were female and 16 were male. 
The mean birth weight (+ SD) was 2443 + 1063 grams, 
and the mean gestational age was 36 +5 weeks. Three 
infants were-meconium stained at birth. One infant-was 
hydropic secondary to hemolytic disease of the new~ 
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and/or brain stem were involved as well. The most ex- 
tensive hemorrhage occurred in the infant with cere- 
bral artery emboli who had periventricular/intraven- 
tricular hemorrhage as well as cerebral and cerebellar 
hemorrhage. One cerebellar and four cerebral hem- 
orrhages occurred without periventricular/intraven- 
tricular hemorrhage. All of the hemorrhages appeared 
acute except one in which intraventricular fibrosis was 
found. 

Gliosis was found in five cases, four involving the 
white matter of the cerebrum and one involving both 
the cerebrum and cerebellum (Table I). Central ner- 
vous system infection was not found in any of the cases, 
but two cases with gliosis had a positive prenatal history 
for infection. One mother had a positive VDRL test 
and amnionitis, and her infant had a positive post- 
mortem blood culture. The other infant, who was 46 
weeks by dates, did not have evidence of infection, but 
his mother was treated for malaria with quinine during 
the first trimester. 


Comment 


Several case reports of the ultrasound diagnosis of 
fetal intracranial hemorrhage have appeared in the ra- 
diologic literature, the first by Kim and Elyaderani in 
1982.' In four of the reported cases no known precip- 
itating events or underlying fetal disease was identi- 
fied.™ In one case maternal isoimmune thrombocyto- 
penia was present’ and-in another a rapid onset of 
preeclampsia with an associated abruptio placenta oc- 
curred. The association with amnionitis we found in 
many of our cases has not been described. Thirty-six 
percent of the cases in this series of intrauterine brain 
injury had evidence of acute intrauterine infection 
compared to an overall rate of 20% in our stillborn 
autopsy population.” Presumably the infection leads to 
cardiovascular compromise and concomitant alter- 
ations in cerebral blood flow. It is interesting that in 
one of the cases with maternal amnionitis, cerebral ar- 
tery emboli were found. These emboli could have orig- 
inated in association with placental vasculitis,’ but un- 


fortunately the placenta was not examined in this case.. 


The pattern and distribution of the central nervous 
system hemorrhages found in this study are similar to 
- those commonly found postnatally. These hemor- 
rhages in the neonate are currently thought to result 
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from impaired regulation of cerebral ‘perfusion and 
hypoxia,’ and such insults may also occur antenatally.'° 

It is difficult to explain the gliosis we found in five 
of the cases in this study. All five infants were known 
to have died in utero before the onset of labor. Gliosis 
is a marker of previous injury including chronic hy- 
poxia with scarring, but it was not possible to determine 
the underlying cause in these cases. Previous central 
nervous system infection or ischemic damage could ac- 
count for the change, but neither could be documented 
with certainty in our cases. 

This group of 25 cases establishes that intrauterine 
central nervous system injury is not rare. Undoubtedly 
many fetuses with less compromise but similar lesions 
may be live born, and they would have decreased tol- 
erances for labor and delivery. Some infants born with 
similar central nervous system injuries may be left with 
unexplained neurologic handicaps. Separation of ad- 
verse antepartum events in utero from those imposed 
during labor, delivery, resuscitation, and the neonatal 
period is very important. Documentation of antepar- 
tum brain injury will help clarify complex medical and 
legal questions. 
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The role of external version in the intrapartum management of 


the transverse lie presentation 


Jeffrey P. Phelan, M.D., Lucille E. Stine, M.D., Nancy B. Edwards, M.D., 


Steven L. Clark, M.D., and Janet Horenstein, M.D. 
Los Angeles, California 


External version under tocolysis was applied and studied prospectively as an alternative to routine cesarean . 
delivery in the laboring patient with a transverse lie presentation. After sonographic confirmation and 
signing of informed consent, 12 patients with a transverse lie presentation and intact membranes agreed 
to participate in the current investigation. For these 12 patients, 10 (83%) presentations were successfully 
converted to a longitudinal lie (nine cephalic, one breech) and two (17%) remained transverse. Of the 

10 patients with successful conversions, six (60%) delivered vaginally while four required cesarean delivery. 
In two (20%) patients external version was unsuccessful and both patients were delivered by cesarean. 
With the exception of one infant with congenital anomalies, neonatal outccme was excellent in the study 
population. Overall, the use of external version in the laboring patient with a transverse lie presentation 
was associated with a 50% reduction in the cesarean section rate. While these results are, encouraging, 
further experience is still needed to more clearly define the maternal and fetal risks associated with this 


procedure. (AM J OBSTET GYNECOL 1985;151:724-6.) 


Key words: Transverse lie, external version 


External version under tocolysis has been shown to 
be an effective technique for the antepartum manage- 
ment of the term breech presentation.'* Based on these 
observations in the breech presentation, external ver- 
sion was considered as an alternative to routine cesar- 
ean section in the patient with a transverse lie presen- 
tation in labor. Traditionally, the term fetus in a trans- 
verse lie in labor is delivered by cesarean section, 
frequently through a vertical uterine incision. As an 
alternative, external version provides an attempt to 
achieve a longitudinal lie, which may (1) allow greater 
opportunity for vaginal delivery and (2) permit safe 
utilization of the low transverse uterine incision for a 
cesarean birth. 

The purpose of this report is to describe an expe- 
rience with external version in laboring patients with a 
transverse lie presentation. 


Material and methods 


Patients who presented in labor with a transverse lie 
presentation, an estimated fetal weight 2000 gm or 
234 weeks’ gestation, and intact membranes were con- 
sidered for inclusion in the current study. Additional 
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entry criteria for an attempted external version in- 
cluded a normal ultrasound evaluation and either a 
reactive nonstress test or a negative contraction stress 
test. A normal ultrasound evaluation was defined as 
follows: (1) singleton fetus in a transverse lie position, 
(2) adequate amniotic fluid (=5 cm of total fluid over 
four quadrants), (3) absence of any gross fetal anomaly, 
and (4) absence of placenta previa. 

Patients with the following conditions at the time of 
evaluation were excluded: (1) ruptured membranes, (2) 
placenta previa, (3) oligohydramnios (<5 cm total over 
four-quadrant evaluation), (4) multiple gestation, (5) 
evidence of uteroplacental insufficiency, (6) contrain- 
dication to B_-mimetics, (7) amnionitis, (8) third-trimes- 
ter bleeding, or (9) previous uterine scar. After confir- 
mation of the transverse lie and a patient's candidacy 
for attempted version, informed consent was obtained. 

All procedures were conducted in the labor and de- 
livery suite. The patients were placed in the supine 
position with left lateral displacement of the uterus. An 
intravenous line was established with lactated Ringer’s 
solution. Pelvic examination was performed. Ritodrine 
(Yutopar, Astra Pharmaceutical Products, Worcester, 
Massachusetts) was infused at a constant rate of 100 
uwg/min for 10 to 15 minutes prior to and during the 
version attempt. Maternal heart rate and blood pres- 
sure were recorded every 5 to 10 minutes. Fetal heart 
activity was evaluated during the version with either 
real-time B-scan or electronic monitoring (Doppler ul- 
trasound). After the version, the fetal heart rate was 
continuously monitored. 
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If uterine activity was persistent after about 10 to 15 
minutes of ritodrine infusion at 100 jg/min or irrita- 
bility was found with uterine manipulation, the dosage 
was serially increased by 50 ug every 10 minutes to a 
maximum dose of 350 g/min to try to ablate uterine 
contractility. If maternal or fetal side effects were ex- 
cessive, the dosage was decreased. 

Version was accomplished by either the classic for- 
ward roll or the newer back-flip of Saling and Muller- 
Holve.? With a back-up transverse lie, a forward roll 
was attempted first; in the back-down transverse lie, a 
back-flip was initially attempted. If the first technique 
was unsuccessful, the opposite method was tried. 

The procedure was interrupted if discomfort became 
intolerable for the patient or if fetal heart rate de- 
celerations were noted. If the fetal heart rate deceler- 
ations resolved quickly, further manipulation was un- 
dertaken. Once the fetus was turned, the tocolytic was 
discontinued. The fetus was maintained in the new at- 
titude for several minutes until uterine tone was in- 
creased and real-time B-scanning confirmed the ver- 
sion outcome. If the cervix was adequately dilated and 
the patient had been converted to a longitudinal lie, 
the membranes were ruptured and a fetal electrode 
was applied and direct fetal heart rate monitoring 
begun. 

Outcome was measured in the following manner: (1) 
success or failure to convert the fetus to a longitudinal 
lie, (2) mode of delivery, (3) birth weight, (4) Apgar 
scores, (5) meconium at delivery, (6) abnormal cord 
position, (7) maternal and neonatal complications, and 
(8) pertinent findings with regard to uterine and/or 
neonatal anomalies. 


Results 


Between February 20, 1983, and February 19, 1984, 
16,674 patients were delivered at the Los Angeles 
County—University of Southern California Medical 
Center; 69 (0.4%) presented with a transverse lie and 
in labor. Of the 69 patients with a transverse lie, 42 
were excluded for the following reasons: prior cesarean 
birth, 17; rupture of membranes, 7; estimated weight 
<2000, 5; placenta previa, 3; other causes, 10. No pa- 
tients were excluded because of reduced amniotic fluid 
volume. In the remaining 27 patients, 14 underwent 
primary cesarean delivery without consideration for in- 
clusion in the study. Of the 13 patients who were con- 
sidered for the current investigation, 12 accepted and 
underwent attempted version (Table I). One patient 
refused attempted version and underwent a primary 
cesarean section. As noted in Table J, the 12 patients 
who agreed to attempted version were at term, and 10 
(83%) had had one or more term pregnancies. 

At the time of external version, the patients had an 
average cervical dilatation of 3 cm (Table II). External 
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Table I. Demographic features of patients 
with transverse lie presentations in labor who 
underwent attempted external version 


(n = 12) 
Age (yr) 31.2 + 7.2 20-43 
Gravidity (n) 4.8 + 3.2 2-12 
Parity (n) 2.7 + 2.5 0-9 
Gestational age (wk) 38.9 + 2.5 33-42 
Height (in) 60.3 + 1.3 58-62 
Weight (Ib) 150 + 25 116-197 
Amniotic fluid vol- 15.4 + 8.3 5-34 
ume (cm) 


Table II. Pregnancy outcome for those patients 
with transverse lie presentations who 
underwent attempted external version during labor 












Overall 


Fetal back 
5 7 


Attempted (no) 12 
Mean cervical dilatation (cm) 3 2 3 
Version successful (n)* 4 6 10 83 
Meconium (n) 2 1 3- 25 
Cesarean birth (n) 3 3 6 50 
Apgar score <7 (n) 

I-min 2 3 5 42 

5-min 0 1 1 8 


*Longitudinal lie. 


version was successful in achieving a longitudinal lie in 
10 (83%) patients. Similar success rates were obtained 
irrespective of the position of the fetal back. Version 
was successful in both of the nulliparous patients. Of 
those successfully converted to a longitudinal lie, nine 
were converted to a vertex and one to a breech pre- 
sentation. 

In the successful version group, six of the 10 sub- 
sequently were delivered vaginally. Four patients un- 
derwent cesarean delivery. The indications for cesarean 
delivery were arrest of dilatation (2), breech presen- 
tation (1), and arrest of descent (1). In the first patient 
a cesarean delivery was performed for arrest of dila- 
tation. This patient delivered a 4530 gm infant with 
Apgar scores of 4 and 8 at 1 and 5 minutes, respectively. 
The second patient underwent a cesarean delivery for 
arrest of dilatation. A 3440 gm infant with meningo- 
myelocele and Apgar scores of 1 and 4 at 1 and 5 
minutes was delivered. At birth the infant sustained a 
spontaneous pneumothorax and was resuscitated. Sub- 
sequently the infant has done well at 3 months of age. 
The patient converted to breech presentation had pre- 
viously been delivered of a 4400 gm infant in vertex 
position without difficulty and had an estimated fetal 
weight of 4500 gm. In view of that obstetric history, an 
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external version was attempted. She was converted to > 


a breech presentation; however, because of macrosomia 
and breech presentation, a cesarean delivery was sub- 
sequently performed. At birth, the infant weighed 4720 
gm and had Apgar scores of 6 and 9 at 1 and 5 minutes, 
respectively. The last patient was a 37-year-old woman, 
` gravida 5, para 2-0-2-2, who was delivered by cesarean 
section of a 2350 gm infant with craniosynostosis, a 26 
cm umbilical cord, and Apgar scores of 6 and 7 at 1 
and 5 minutes. 

_ No serious maternal or fetal complications in the cur- 
rent study were noted. Meconium was observed in three 
instances (trace in labor in one and at delivery in two). 
One baby had an abnormal cord position noted at. de- 
livery. This umbilical cord had looped around the leg 
of the baby and measured 26 cm. Two infants were 
anomalous. These infants had craniosynostosis and 
meningomyelocele. At delivery, none of the study pa- 
tients were found to have a uterine anomaly. 


Comments 


Transverse lie presentation in labor is a relatively 
uncommon intrapartum event. The incidence has been 
reported to be in the range of 0.3% to 0.4%.’ Some 
proposed reasons for transverse lie presentations in 
labor include abdominal wall relaxation, high parity, 
prematurity, pelvic contracture, and placenta previa.° 
In the current report, the most common predisposing 
factor in our population was high parity. Traditional 
management has been to deliver such patients by ce- 
sarean section. 

As an alternative to this approach, external version 
was attempted and found to be successful in 83% of 
the study population. The immediate net effect of this 
approach was a 50% reduction in cesarean delivery and 
a reduction in maternal and fetal morbidity associated 
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with this process. Last but likewise important, successful 
version to a longitudinal lie reduces the necessity of a 
vertical uterine incision even though cesarean section 
was required, and thus such patients might be candi- 
dates for a trial of labor in a subsequent pregnancy.® 

In summary, external version of the transverse lie 
presentation during labor appears to be a reasonable 
alternative to routine cesarean delivery. The impor- 
tance of proper patient selection, continuous surveil- 
lance of the mother and fetus during and after the 
version, and the capability of immediate cesarean de- 
livery cannot be overemphasized. If the patient is in 
advanced labor (27 cm) with intact membranes and 
meets the previously mentioned entry criteria, consid- 
eration should be given to attempting the procedure 
in the cesarean section delivery room. As greater ex- 
perience with this approach is gained, its overall ap- 
plication and safety will be more clearly defined. This 
approach, as in the case of breech presentation,‘ should 
contribute to a further modulation of the cesarean sec- 
tion. rate. 
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The effect of exercise on uterine activity in the last eight | 


weeks of pregnancy 


Jean-Claude Veille, M.D., A. Roger Hohimer, Ph.D., NAY Burry, R. N., 


and Leon Speroff, M.D. 
Portland, Oregon 


In order to determine if moderate maternal exercise increased uterine activity, a prospective study was 
done during the last 8 weeks of pregnancy in 17 women. Two forms of exercise were chosen, weight- 
bearing (running) and non—weight-bearing (stationary bicycle), to study this hypothesis. The results 
show that with these types of exercise no increase in uterine activity was noted. This is useful information 
to convey to pregnant patients ready to engage in a physical fitness program. (Am J OBSTET GYNECOL 


1985;151:727-30.) 


Key words: Uterine activity, exercise, pregnancy 


The issue of exercise and reproduction has received 
new attention. with the recent enthusiasm in physical 
fitness. A recent report by Artal et al.’ suggested that 
exercise could trigger premature labor in certain sub- 
jects at risk and indicated that some of their patients 
reported increased uterine activity when they exer- 
cised. Clapp and Dickstein* reported, on the basis of a 
retrospective questionnaire study, that exercise may 
lead to prematurity and to low birth weight. This in- 
creased incidence of prematurity and low birth weight 
was also noted earlier by Balfour’ in mothers who 
worked in a standing as opposed to a sitting position, 
specifically if work was continued after the fifth month 
of pregnancy. A recent analysis of the United States 
Collaborative Perinatal Project (1959 to 1965) also cor- 
roborated the fact that there was a reduction in mean 
birth weight in women working in a standing position 
versus women working in a sitting position and this 
reduction was not a reflection of premature delivery.‘ 
These studies raise important questions, among which 
are the relation of uterine activity to exercise** and to 
type of exercise, standing versus sitting. The purpose 
of this study was to determine if either weight-bearing 
or non—weight-bearing ‘exercise at a level which in- 
creased maternal heart rate to 70% of the predicted 


From the Department of Obstetrics and Gynecology, Oregon Health 
Sciences University. 

Supporied by United. States Public Health Service Program Project 
Grant HD 10034. 

Presented in part ati the Fourth ‘Annual Scientific Meeting of the 
Society of Perinatal Obstetricians, San Antonia, Texas, February 
24, 1984. 

Received for publication May 7, 1 984; revised July 2, 1984; accepted 
October 22, 1984. 

Reprint requests: J. C. Veille, MD. Department of Reproductive 
Biology, Case Western Reserve University, 2105 Adelbert Road, 
Cleveland, OH 44106. 


maximum could cause an increase of uterine activity in 
healthy pregnant women. 


Material and methods 


Seventeen healthy pregnant women enrolled in a 
regular exercise program at the YMCA were recruited 
for this study. All patients gave written informed con- 
sent according to a protocol approved by the Commit- 
tee on Human Research at the Oregon Health Sciences 
University. The mean age was 3] +. | years. Six of sev- 
enteen were nulliparous. The average height was 
1.65 + 0.07 m and the average nonpregnant weight 
was 60 + 7 kg. All subjects were in their third trimester 
of pregnancy (32 to 40 weeks) with a mean gestational 
age of 35 + 2 weeks. All were receiving prenatal vi- 
tamins and one patient received doxylamine-pyridox- 
ine (Bendectin) at the time of the study and another 
diphenhydramine hydrochloride (Benadryl) 8 hours 
before the study. Most of the subjects had unusually 
good health habits and many (95%) of them exercised 
regularly before becoming pregnant (Fig. 1). The sub- 
jects were asked to recall whether they experienced 
uterine activity in the few days preceding each study. 
The answer was positive in 18 of 20 studies. All patients 
were fasting at the time of the study but had eaten, on 
the average, 2⁄2 hours before the study. 

Data were collected at three time periods: an initial 
30-minute rest period, an exercise period of 10 to 30 
minutes, and a recovery period of 30 minutes. All sub- 
jects were studied in an enclosed area (indoor track and 
field and a laboratory) where temperature and relative 
humidity remained constant. All subjects lay in a semi- 
Fowler position during the initial resting period and 
the recovery. Baseline maternal heart rate by carotid 
palpation and blood pressure by sphygmomanometer 
were obtained during rest, immediately after exercise, 
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Fig. 1. Level of activity prior to and during pregnancy. 
A = None; B = 30 minutes per day; C = 30 to 60 minutes 
per day; D = 1 hour per day; E = more than J hour per day. 


and during the recovery period. Fetal heart rate was 
monitored externally with a Doppler device, and uter- 
ine contractions were monitored externally with a pres- 
sure tocometer on a two-channel recorder (Hewlett- 
Packard). ` = - 

For the exercise phase, subjects were divided ran- 
domly into two groups. Ten patients exercised for 30 
minutes by walking around a level track (group 1), and 
10 patients exercised on a bicycle ergometer between 
50 and 60 rpm at an intensity of 50 W for 10 to 15 
minutes (group 2). The subjects were asked to alter the 
speed if walking or to alter the resistance on the er- 
gometer in the attempt to achieve 70% of the individual 
maximal heart rate as estimated by the subject’s age.” 

Immediately after the exercise all subjects again re- 
laxed in a semi-Fowler position for 30 minutes. Fetal 
heart rate, uterine activity, and maternal heart rate and 
blood pressure were measured in a fashion similar to 
that during the control period. Two tracings of 30 min- 
utes each were obtained during the preexercise and the 
postexercise periods. In order to eliminate bias during 
the interpretation of the tracings at a later time, the 
strips were coded by one of us (K. B.) for each period 
and decoded only when all of the analysis of the data 
was completed. These tracings were assessed immedi- 
ately for heart rate abnormality by one of us (J.-C. V.) 
and if pathologic findings were noted the patient was 
to be eliminated from the study. This, however, did not 
occur. All data were analyzed a few months later in a 
blinded fashion. Each 30-minute record was divided in 
half and analyzed as two distinct 15-minute periods in 
order to assess variability in each of the functions under 
study and to evaluate the early effect of exercise on 
uterine activity and fetal heart rate. 

Uterine contractions were measured objectively by 
calculating the area under the curve by a planimeter 
caliper starting and ending at point A after including 
points B and C (Fig. 2) (Ott, Dietzzen No. 54097). Fetal 
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Fig. 2. Top panel: Typical fetal heart rate tracing obtained 
either during rest or in the postexercise period. Lower panel: 
Uterine activity obtained from external tocometer. Belt ad- 
justed to show maternal breathing movements (E) and max- 
imum deflection with coughing (D). Planimeter caliper was 
started at point A, included points B and C, and ended at 
point A. 


heart rates were tabulated at each 20-second mark. An 
average of 40 fetal heart rate samples were obtained 
per 15-minute period of the tracing. Data were ana- 
lyzed by Student’s t test for paired or unpaired data. 
Each patient ‘served as her own control. 


Results 

Maternal mean blood pressure, heart rate, uterine 
activity, and fetal heart rate in the resting period 
(preexercise) and immediately after the exercise (post- 
exercise) are shown in Table I. Maternal heart rate 
significantly increased with exercise (p < 0.001). Fetal 
heart rate was significantly increased during the first 
15 minutes of the postexercise recovery period (p < 
0.05) but returned to baseline in the second 15-minute 
period. No change in'maternal mean blood pressure 
and mean uterine activity was observed. 

The mean gestation at delivery was 40 + 1 week; 13 
of the 17 patients had spontaneous vaginal delivery. 
Four patients had a cesarean section (one for breech, 
one for cephalopelvic disproportion, two repeat pro- 
cedures). The average infant weight was 3802 + 478 
gm and mean Apgar scores were 8 at 1 minute and 9 
at 5 minutes. The length of labor averaged 12 + 6 
hours. 

When retrospective analysis was done to determine 
differences between the weight-bearing group (group 
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Table I. Response to exercise 


Prior to 
exercise 


£7 


After exercise 


Mean blood 
pressure 
(mm Hg) 

Mean heart 
rate (bpm) 

Mean fetal 
heart rate 
(bpm) 

Mean uterine 
activity 
(square 
inches) 


83 +5 


7949 138 + 15*t 


141 £6 149 + 9 (Ist 15 min) 
143 + 7 (2nd 15 min) 


0.016 + 0.05 0.008 + 0.02 





*p < 0.001. 
Taken immediately at end of exercise period. 
tp < 0.05. 


1) and non—weight-bearing group (group 2), the 
lengths of gestation at the time of study were different: 
group 1 = 33 + 3 weeks versus group 2 = 37 + 1 
week. Resting maternal mean blood pressure, heart 
rate, uterine activity, and fetal heart rate for each 
subgroup are shown in Table II. The preexercise and 
postexercise mean blood pressures were different 
(p < 0.02). No other significant difrerences were noted. 


Comment 


Moderate exercise in nonpregnant and pregnant 
women increases the level of catecholamines." '° Nor- 
epinephrine, however, is released in greater amounts 
than epinephrine.’ '* '' The uterus has receptors for 
catecholamines” and thus can respond to a sudden in- 
crease of these amines; more specifically, intravenous 
administration of norepinephrine, in term patients, 
stimulates uterine activity, whereas epinephrine has op- 
posite effects on the uterus.” Artal et al.’ have shown 
an immediate increase in norepinephrine and epi- 
nephrine after exercise and these levels return to nor- 
mal 15 minutes after exercise. Furthermore, the ratio 
of norepinephrine to epinephrine at that time is in- 
creased, suggesting a greater release of norepineph- 
rine, and thus uterine activity might be expected to be 
increased. 

We did not find an increase in uterine activity in the 
group that was studied, not even in the first 15 minutes 
after exercise. This negative result may be due to an 
inadequate level of exercise. Pulse count appears to be 
a reliable indicator of the level of exercise. While we 
did not measure catecholamines, the elevation of heart 
rate to 70% of maximal seems, however, to be an ap- 
propriate stimulus to raise catecholamine levels. The 
mean maternal heart rate in this study was.even higher 
than that of patients studied by Artal et al.’; they found 
elevated levels of catecholamines immediately after ex- 
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Table II. Response of the subgroups to exercise 










Group A Group 2 
(weight-bearing, | ‘non—weight-bearing, 
n= 10) n= 10) 





Mean blood pressure 
(mm Hg) 


Before exercise 7647 83 + 5* 

After exercise 80 + 3 85 + 5* 
Mean heart rate 

(bpm) 

Before exercise 77+ 8 79 + 10 

After exercise 134 + 10 142 + 5 
Mean fetal heart rate 

(bpm) 

Before exercise 142 + 6 140 + 5 

After exercise 151+ 8 146 + 1) 
Mean uterine activity 

(square inches) 

Before exercise 0.025 + 0.080 0,006 + 0.09 

After exercise 0,010 + 0.030 0,006 + 0.08 





*p < 0.02. 


ercise. An alternative explanation of this negative result 
is that endogenous release of catecholamine in the third 
trimester does not have a major influence on the non- 
laboring uterus because of the lack of uterine receptors 
for catecholamines or the loss of adrenergic innerva- 
tion. Huszar and Roberts,? however, found that the 
pregnant term uterus does indeed contain abundant 
catecholamines and adrenergic innervation and thus is 
able to respond to the different amines. 

Contractions may have occurred only during the ex- 
ercise period. We measured neither uterine activity nor 
feta] heart rate during that period for technical reasons. 
Even though the theoretical possibility of uterine con- 
tractions during the exercise period exists, if these were 
to have an influence on initiating premature labor, the 
postexercise tracing should have reflected some in- 
crease in uterine activity. 

The negative result observed may also be due to the 
inability to pick up uterine activities with external mon- 
itoring devices. We took great care to apply the device 
firmly and adjusted the tension of the strap of the 
external tocometer so that maternal breathing move- 
ments were always visible on the recording. One patient 
who had mild uterine activity at rest had a flat record- 
ing after exercise. 

The type of exercise performed bv the pregnant pa- 
tient may have different effects on uterine activity. Ex- 
ercising in an upright position, with the axis of the 
uterus pointing caudally, may exert more pressure on 
the cervix; this in turn may increase uterine activity by 
a reflex mechanism. Exercising on a bicycle, a non— 
weight-bearing exercise, may have less gravitational ef- 
fect, less cervical stimulation, and thus less uterine ac- 
tivity. In this study, however, when the subgroups were 
analyzed, neither group 1 (weight-bearing group) nor 
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group 2 (non—weight-bearing group) showed an in- 
crease in uterine activity. 

Thus these data indicate that moderate prenatal ex- 
ercise in a highly motivated, trained pregnant popu- 
lation does not increase uterine activity in the imme- 
diate 30 minutes following the exercise period. Fetal 
heart rate does not increase during the 30 minutes 
immediately following moderate exercise. These data 
help answer objectively the question of the effect of 
exercise On uterine activity put forward by the ever- 
increasing pregnant population wishing to indulge in 
physical fitness activities during gestation. 


We acknowledge the advice and editorial assistance 
of Drs. J. Metcalfe and J. M. Bissonnette. We wish to 
thank the Portland Downtown YMCA for the use of 
the premises. 
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retrospective, case-control study showed significant increases in 
thromboembolism. CEREBROVASCULAR DISORDERS. Two Am 
demonstrated an increased relative risk for stroke not A 
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an additional risk factors is of relative risk, it has been estimated that 
nonsmoking OC users (sMoking is considered a major predisposing condition to 
MI) are twice as likely to have a fatal MI as nonsmoking nonusers. OC users 
who are smokers have a 5-fold increased risk of fatal infarction compared to 
nonsmoking users, and a 10-12-fold increased risk Compared to nonsmoking 
nonusers. The number of cigarettes smoked is important. In determining the 
importance of these relative risks, baseline rates for various age groups must 
be considered. (Estimates are based on British vital statistics which show acute 
MI death rates 2-3 times less than in the U.S. so U.S. death rates could be 
higher.) Importance of other predisposing conditions in determining relative and 
absolute risks has not been quantified, other synergistic actions may exist 
RISK OF DOSE. Using data from several national adverse reaction reporting sys: 
tems, British investigators concluded that risk of thromboembolism, includ- 
ing coronary thrombosis, is directly related to estrogen dose in OCs. OCs with 
0.1 mg or more of estrogen were associated with a higher risk of thromboembo- 
lism than those containing 0.05-0.08 mg but quantity of estrogen may not 
be the sole factor. This was supported by a U.S. study. A British study found a 
positive association between dose of progestogen or estrogen and certain 
thromboembolic conditions. Swedish authorities noted decreased reporting 
of thromboembolic episodes when higher estrogen preparations were no 
longer prescribed. Careful epidemiological studies to determine degree of 
thromboembolic disease risk associated with progestogen-only OCs have not 
been done. Thromboembolic disease has been reported in women using these 
products, and they should not be considered free of excess risk. PERSISTENCE OF 
RISK. Two studies have suggested an increased risk may persist for 6 years after 
discontinuation of OC use for cerebrovascular disease and 9 years for MI, another 
study suggested persistence of risk for subarachnoid hemorrhage. ESTIMATE 
OF EXCESS MORTALITY FROM CIRCULATORY DISEASES. A large British 
prospective study estimated mortality rate per 100,000 women per year trom 
circulatory system diseases for OC users and nonusers according to age, smok- 
ing habits, and duration of use. The overall annual excess death rate for OC 
users was estimated to be 20/100,000 (ages 15-34—5/100.000, ages 
35-44—33/100,000; ages 45:49 140/100,000) Risk is concentrated in long- 
term users and in smokers, and may persist after OC discontinuation. Although 
the study showed a 10-fold increase in death due to circulatory diseases in 
users for 5 or more years, all occurred in women 35 or older. An update pro- 
vided the following rates: ages 15-34—1/6700 for nonsmokers and 1/2000 
for smokers; ages 45 and over—1/2500 for nonsmokers and 1/500 for 
smokers. Risk appeared to increase with parity, but not with duration of use. 
Until more women under 35 with continuous use for 5 or more years are avail- 
able, it is not possible to assess relative risk for this age group. Data from a 
variety of sources have been analyzed to estimate risk of death associated 
with various methods of contraception. Estimates include combined risk of the 
Contraceptive method (e.g., thromboembolic and thrombotic disease for OCs) 
plus risk attributable to pregnancy or abortion if the method fails (which 
varies with the effectiveness of the contraceptive method). Data are shown 
in Table 1 below. The study concluded that mortality associated with all contra- 
Ceptive methods ıs below that of childbirth, except for OCs in women over 40 
who smoke. (Rates given for pill only/smokers for each age are for smokers 
as a Class. For “heavy” smokers (more than 15 cigarettes a day), rates would 
be about double; for “light” smokers (less than 15), about half.) The lowest 
mortality is with the condom or diaphragm backed up by early abortion 
The study also concluded that OC users who smoke, especially over 30, have 
greater mortality risk than OC users who do not smoke. 


Table 1. Risk of thromboembolic and thrombotic disease associated with OCs 
increases with age after 30 and, for MI. is further increased by hypertension 
hyperlipidemias, obesity, diabetes, or history of preeclamptic toxemia, and 
especially by smoking. The following chart gives a gross estimate of risk of 
death from circulatory disorders associated with OC use 


SMOKING HABITS AND OTHER PREDISPOSING 
CONDITIONS—RISK ASSOCIATED WITH USE OF OCs 
Age Below 30 30-39 

Heavy smokers c 
Light smokers 
Nonsmokers 
(no predisposing conditions) 
Nonsmokers 
(other predisposing conditions) 
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Physician and patient should be alert to earhest manifestations of thromboem- 
bolic and thrombotic disorders (e.g. thrombophlebitis, pulmonary embolism, 
cerebrovascular insufficiency, coronary occlusion, retinal thrombosis, and 
mesenteric thrombosis). Should any of these occur or be suspected. discon- 
tinue OC immediately. A 4-6 fold increased risk of post-surgery thromboembolic 
complications has been reported in OC users If feasible, discontinue OCs at 
least 4 weeks before surgery associated with increased risk of thromboem- 
bolism or prolonged immobilization. Before resuming OC after major surgery 
or bedrest, balance risks of post-surgery thromboembolic complications with 
contraceptive needs. Data suggest varicose veins substantially increase risk of 
superficial venous thrombosis of the leg. the risk depending on severity of the 
varicosities. 2. Ocular Lesions. Neuro-ocular lesions such as optic neuritis 
or retinal thrombosis have been associated with OC use. Discontinue OC it 
there is unexplained, sudden or gradual, partial or complete loss of vision: 
onset of proptosis or diplopia; papilledema; or retinal vascular lesions; and 
institute appropriate diagnostic and therapeutic measures. 3. Carcinoma 

Long-term continuous administration of natural or synthetic estrogen in cer- 
tain animals increases certain tumors, benign or malignant, such as breast, 
cervix, vagina, uterus. ovary, pituitary and liver. Certain synthetic progestogens, 
none currently in OCs, increase the incidence of mammary nodules, benign 
and malignant, in dogs. Several retrospective case-control studies reported an 
increased relative risk (3.1-13.9 times) associating endometrial carcinoma with 
prolonged use of estrogens in postmenopausal women. One publication r2- 
ported the first 30 cases submitted to a registry of cases of adenocarcinoma 
of the endometrium in women under 40 on OCs. Of the adenocarcinomas 
found in women without predisposing risk factors for adenocarcinoma of the 
endometrium (e.g. irregular bleeding when OCs were first given, polycystic 
ovaries), nearly all occurred in women who had used sequential OCs, which 
are no longer marketed. No statistical association has been reportedegug- 
gesting an increased risk of endometrial cancer in users of co, ~ 
bination or propestagan-onty OCs, although individual c h 
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of the cervix (largely carcinoma in situ) in OC users under 40, particularly 
those who had used OCs over 4 years. There have been other reports of 
microglandular hyperplasia of the cervix in OC users. One study reported an 
association between OC use and endocervical adenocarcinoma. In summary, 
there is no confirmed evidence from human studies of increased risk of cancer 
associated with OCs. Close clinical surveillance of all OC users is, nevertheless, 
essential. In all cases of undiagnosised persistent or recurrent abnormal vaginal 
bleeding, take appropriate diagnostic measures to rule out malignancy. Monitor 
OC users with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal mammograms with particular care. 

4 Liver Tumors. Sudden severe abdominal pain or shock may be due to rupture 

and hemorrhage of a liver tumor There have been reports associating benign 

or malignant liver tumors with short-term and long-term OC use. One study 
reported use of OC's with high hormonal potency and age over 30 may further 

increase risk of hepatocellular adenoma Two studies relate risk with duration 

of use, risk being much greater after 4 or more years of use. Long-term OC users 
have an estimated annual incidence of hepatocellular adenoma of 3-4/100,000. 

Although an uncommon lesion, it should be considered in women presenting 
with an “acute abdomen.” The tumor may cause serious or fatal hemorrhage. 
Patients with liver tumors have demonstrated variable clinical features which 
may make preoperative diagnosis difficult. Some cases presented because of 
fight upper quadrant masses, while most had signs and symptoms of acute 
intraperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may show a focal defect. Hepatic arteriography may 
be useful in diagnosing primary liver neoplasm. 5. Use in or Immediately Pre- 
ceding Pregnancy, Birth Defects in Offspring, and Malignancy in Female Ott- 
spring: Use of female sex hormones—estrogenic and progestational agents— 

during early pregnancy may seriously damage the offspring. Females exposed 
in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated to be of the order of 1/1000 
exposures or less. Although there is no evidence that OCs further enhance the 
risk of developing this type of malignancy, such OC users should be mont 
tored with particular care A high percentage of women exposed to diethyl- 
stilbestrol (30-90%) have epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are a pre- 
cursor of vaginal malignancy. Male children so exposed may develop uro- 
genital tract abnormalities. Although similar data are not available on other 
estrogens, it cannot be presumed that they would not induce similar changes 

Increased risk of congenital anomalies, including heart and limb defects. has 
been reported following use of sex hormones, including OCs, in pregnancy. 
One case-control study estimated a 4 7-fold increased relative risk of limb- 
reduction defects in infants exposed in utero to sex hormones (OCs, hor- 
mona! withdrawal tests for pregnancy or attempted treatment for threatened 
abortion). Some exposures involved only a few days of treatment. Data suy- 
gest risk of limb-reduction defects in exposed fetuses is somewhat less than 
1/1000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received temale hormones, including OCs, during 
early pregnancy occurred at 18.2/1000 births, compared to 7.81000 for 
children not so exposed in utero. These results are statistically significant 

A Welsh study found a statistically significant excess of neural tube defects 
among offspring of prior OC users (within 3 months) than among controls 

The incidence of twin births may be increased for women who conceive shortly 
after discontinuing OC use. In the past. female sex hormones were used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
evidence that estrogens are ineffective, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. There is 
some evidence that triploidy and possibly other types of polyploidy are 
increased among abortuses from women who become pregnant soon after 
ceasing OCs. Embryos with these anomalies are virtually always aborted 
spontaneously. Whether there is an overall increase in spontaneous abortion 
of pregnancies conceived soon after stopping OCs is unknown. If the patient 
has not adhered to the prescribed schedule, consider possible pregnancy 
at the first missed period (or 45 days from the last menstrual period if pro- 
gestogen-only OCs are used) and discontinue OC use until pregnancy has 
been ruled out. For any patient who has missed two consecutive periods, rule 
out pregnancy before continuing the OC. If pregnancy is confirmed, tell the 
patient about potential risks to the fetus and discuss advisability of continuing 
the pregnancy. Women who discontinue OCs to become pregnant should use 
an alternate form of contraception for a period of time before attempting to con- 
ceive. A 3-month period is supported by a study suggesting increased fre- 
quency of neural tube defects in women impregnated during the first 3 months 
after cessation of OC use. Do not use progestogen-only or progestogen- 
estrogen combinations to induce withdrawal bleeding as a pregnancy test 
6. Gall Bladder Disease: Studies report increased risk of gall bladder disease 
in OC or estrogen users. In one study, an increased risk appeared after 2 years 
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7 blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol followed by 
9 green tablets containing 1.0 mg norethindrone with 0.035 mg ethinyl estradiol followed by 
5 blue tablets containing 05 mg norethindrone with 0.035 mg ethinyl estradiol. 

(7 orange tablets containing inert ingredients are included in the 28-day regimen.) 


Because a decrease in glucose tolerance has been observed in a significant 
percentage of patients on OCs, prediabetic and diabetic OC users should be 
carefully observed. An increase in triglycerides and total phospholipids has 
been observed in OC users but its clinical significance is unknown. 8. Elevated 
Blood Pressure: An increase in blood pressure has been reported with OC 
use. Hypertension may occur within a few months of beginning OCs. In the 
first year of use, incidence of hypertension may be no higher in bc users than 
in nonusers. Incidence in users increases with exposure and in the fifth year 
of use is 2.5-3 times that in the first year. Age is strongly correlated with 
hypertension in OC users. Women with a history of elevated blood pressure 
(hypertension), preexisting renal disease, history of toxemia or elevated blood 
pressure during pregnancy, familial tendency to hypertension or its conse- 
quences, or history of excessive weight gain or fluid retention during the men- 
strual cycle may be more likely to develop elevated blood pressure when 
given OCs and should be monitored closely. Even though elevated blood 
pressure may remain within the “normal” range, closely watch elevations, 
particularly for women with other risk factors for cardiovascular disease 
or stroke. High blood pressure may or may not persist after OC discontinu: 
ation. 9. Headache: Discontinue OC and evaluate the cause of onset or exac- 
erbation of migraine or development of a new pattern of headache which 
is recurrent, persistent, or severe. 10. Bleeding Irregularities. Breakthrough 
bleeding, spotting, and missed menses often make users discontinue OCs 
In breakthrough bleeding, as in all casi lar, bigeding from the vagina. 
Consider nonfunctional causes sistent or recurrent abnor- 
mal bleeding from the OSticlMeasures to rule out 
pregnancy or maligi cldded, time or another 
Mtially useful in minimizing 

ith a higher estrogen content only 

Mierease risk of thromboembolic disease. Women 

enorrhea or secondary amenorrhea or young women 

cles may tend to remain anovulatory or to become amenor- 

OC discontinuation. Women with these preexisting problems should 

be advised of this and encouraged to use other contraceptive methods. Post- 
use anovulation, possibly prolonged, may occur in women without previous 
jularities. A higher incidence of galactorrhea and of pituitary tumors 
FO.. adenomas) has been associated with amenorrhea in former users com- 
Pered with nonusers. One study reported a 16-fold increased incidence of 
“Phuitary prolactin-secreting tumors among patients with postpill amenor- 
a when, galactorrhea was present. 11. /nfertility: There is evidence of impair- 
Ment of fertility in women discontinuing OCs in comparison with other 
contraceptive methods, which appears to be independent of duration of use. 
While impairment diminishes with time, there is an appreciable difference in 
results in nulliparous women for OC and other groups 30 months after dis- 
continuation of birth control. For parous women the difference is not apparent 
30 months after cessation of contraception. 12. Ectopic Pregnancy. Ectopic 
as well as intrauterine pregnancy may occur in OC failures In progestogen- 
only OC failures, the ratio of ectopic to intrauterine pregnancies is higher than in 
nonusers. since the drugs are more effective in preventing intrauterine than 
ectopic pregnancies. 13. Breast Feeding: OCs in the postpartum period may 
interfere with lactation by decreasing quantity and quality of breast milk. A 
small fraction of OC hormonal agents has been identified in milk of mothers 
receiving OCs. Effects. if any. on the breast-fed child have not been deter- 
mined. If feasible. defer OC use until the infant has been weaned. Precautions 
GENERAL 1. Take a complete medical and family history before starting OCs 
Pretreatment and periodic physical exams should include special reference to 
blood pressure, breasts. abdomen and pelvic organs. including Papanicolaou 
smear and relevant lab tests. As a general rule dcs should not be prescribed 
for longer than 1 year without another physical. 2. Under the influence of 
estrogen-progestogen preparations, preexisting uterine leiomyomata may 
enlarge. 3. Observe patients with a history of psychic depression and discon 
tinue OCs if depression recurs to a serious degree. Patients becoming signif- 
icantly depressed while taking OCs should stop the OC and use an alternate 
method of contraception to determine whether the symptom is drug related 
4, OCs may cause some fluid retention. Prescribe with caution, and only with 
careful monitoring, in patients with conditions that might be aggravated by 
fluid retention, such as convulsive disorders, migraine syndrome, asthma 
or cardiac, hepatic or renal insufficiency. 5. Patients with a past history of jaun- 
dice during pregnancy have an increased risk of recurrence while using OCs 
Discontinue OC if jaundice develops. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be admin- 
istered with caution in such patients. 7. OC users may have disturbances in 
normal tryptophan metabolism that may result in a relative pyridoxine deti- 
ciency. The clinical significance is unknown. 8. Serum folate levels may be 
depressed by OC use. Since the pregnant woman is predisposed to folate 
deficiency and incidence of folate deficiency increases with increasing gesta- 
tion, if a woman becomes pregnant shortly after stopping OCs, she may have 
a greater chance of developing folate deficiency and related complications 
9. Advise the pathologist of OC use when relevant specimens are submitted 
10. Certain endocrine and liver function tests and blood componerits may be 
affected by estrogen-containing OCs. For example: a. Increased sulfobromo- 
phthalein retention. b. Increased prothombin and factors VII, Vill, IX and X. 
decreased antithrombin 3; increased norepinephrine-induced platelet aggrega- 
bility. c. Increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone, as measured by protein-bound iodine (PBI), T4 
by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased 
reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased 
pregnandio! excretion. e. Reduced response to metyrapone test. t. Increased 
phospholipids and triglycerides. g. Temporarily decreased glucose tolerance 
11. Contact lens wearers who develop visual changes or changes in lens toler- 
ance should be assessed by an ophthalmologist and temporary or permanent 
cessation of wear considered. DRUG INTERACTIONS. OCs may be less effective 
and there may be increased breakthrough bleeding because of interactions with 
rifampin, isoniazid, ampicillin, tetracycline, neomycin, penicillin V, chloram- 
phenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, primidone. 
analgesics, tranquilizers, anti migraine preparations, and antihistamines. OCs 
may alter effectiveness of such other drugs as oral anticoagulants, anticonvul- 
sants, tricyclic anti depressants, antihypertensive agents (e.g.. guanethidine) 
vitamins, hypoglycemic agents, tranquilizers, hypnotic preparations, and 
theophylline. CARCINOGENESIS See Warnings. PREGNANCY Pregnancy cate- 
gory X. See Contraindications and Warnings. NURSING MOTHERS See Con- 
traindications and Warnings. Adverse Reactions An increased risk of the 
following serious adverse reactions has been associated with OC use (see 
Warnings): thrombophlebitis, thrombosis, pulmonary embolism. coronary 
thrombosis, cerebral thrombosis, mesenteric thrombosis, liver tumors, cerebral 
hemorrhage, hypertension, gall bladder disease, congenital anomalies, neuro- 
ocular lesions, e.g., retinal thrombosis and optic neuritis, Raynaud's disease, 
arterial thromboembolism. The following adverse reactions have been reported 
in OC users and are believed to be drug related: bleeding irregularities (break- 
through bleeding, spotting, missed menses during treatment, amenorrhea 
after treatment), gastrointestinal symptoms, (nausea, vomiting, bloating 
abdominal cramps), dysmenorrhea, infertility after discontinuance of treat- 
ment, edema, chloasma or melasma which may persist atte- drug is discontin- 
ued, breast changes (tenderness, enlargement, and secretion), intolerance to 
contact lenses, change in corneal curvature (steepening). change in weight 
(increase or decrease), change in cervical erosion and cervical secretion, possi- 
ble diminution in lactation when given immediately postpartum. cholestatic 
jaundice, migraine, increase in size of uterine leiomyomata. rash (allergic). 
mental depression, reduced tolerance to carbohydrates, vaginal candidiasis. 
prolactin-secreting pituitary tumors, chilblains. The following adverse reactions 
have been reported in OC users and the association has been neither confirmed 
nor refuted: premenstrual-like syndrome, cataracts, changes in libido, chorea 
changes in appetite, cystitis-like syndrome. headache. nervousness. dizziness. 
hirsutism, loss of hair, erythema multiforme, erythema nodosum. hermorrha- 
gic eruption, vaginitis, porpyhria, impaired renal function, malignant nephro- 
sclerosis (hemolytic uremic syndrome). Information for the Patient (See Patient 
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Fatal meconium aspiration syndrome occurring despite airway 
management considered appropriate 


Richard O. Davis, M.D., Joseph B. Philips IHI, M.D., Bruce A. Harris, Jr., M.D., 
Edward R. Wilson, M.D., Ph.D., and John F. Huddleston, M.D. 


Birmingham, Alabama 


A combined obstetric-pediatric approach to tracheal toilet is said to prevent serious cases of the potentially 
fatal meconium aspiration syndrome. After delivery of the head a DeLee trap is used to suction the 
oropharynx and nasopharynx. Immediately following delivery, endotracheal suction is performed in an effort 
to. remove any remaining meconium-stained amniotic fluid. Although routinely using this approach, we 
continue to have occasional cases of fatal meconium aspiration syndrome. Therefore, we reviewed the 
outcome of infants born through meconium-stained fluid. During a 5-year period, 1420 (15%) of 9299 
live-born infants had meconium-stained fluid. Thirty (2.1%) of these 1420 developed meconium aspiration 
syndrome and 12 (40%) died; eight received a postmortem examination. Four had unequivocal evidence 

of meconium aspiration, two had large numbers of intra-alveolar squamous cells, and two had no evidence 
of aspiration. We conclude that aggressive airway management during and immediately after delivery 

does not always prevent fatal meconium aspiration syndrome. (AM J OBSTET GYNECOL 1985;151:731-6.) 


Key words: Meconium aspiration syndrome, postdate pregnancy, endotracheal suction 


Meconium-stained amniotic fluid is present in 9% to 
14% of all pregnancies at the time of delivery, ? al- 
though such staining occurs with increasing frequency 
as gestation advances. Indeed, the incidence can be as 
high.as 44% in postdate pregnancies.’ The passage of 
meconium, in most cases, is probably a physiologic 
event related to increasing maturity of the fetus; how- 
ever, it is possible that it may at times occur as the result 
of fetal hypoxia and acidosis.‘ Increased perinatal mor- 
bidity and mortality rates have been associated with 
meconium-stained fluid.® ° Of special concern is the 
meconium aspiration syndrome, which is initially man- 
ifested as respiratory distress, hypoxemia, and acidosis 
and which may progress rapidly to respiratory failure.’ 
The reported neonatal mortality rate of meconium as- 
piration syndrome is 225%." * 

‘Traditionally, meconium aspiration has been thought 
to occur with the first respirations after birth. During 
the past decade, several reports have suggested that 
with appropriate airway management the incidence 
of meconium aspiration syndrome can be reduced 
greatly," *” and that severe cases may even be pre- 
ventable.° Specifically, the use of a combined obstetric 
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and pediatric approach to tracheal toilet was associated 
with the absence of meconium aspiration syndrome— 
related deaths in a large service group over a 5-year 
period.’ In 1976 we began using a protocol similar to 
this combined approach.’ The protocol was to be used 
at the time of any delivery known or suspected to 
be complicated by meconium-stained amniotic fluid? 
However, despite almost uniform adherence to this 
protocol, we have continued to see infants with severe 
meconium aspiration syndrome, some of whom have 
succumbed to this disorder. The purposes of this ret- 
rospective study were to evaluate the effectiveness of 
our protocol in preventing meconium aspiration syn- 
drome and to determine the incidence of fatal and 
nonfatal meconium aspiration syndrome when this 
protocol was followed. 


Material and methods 

During the 5-year period from January 1, 1977, 
through December 31, 1981, all live-born infants de- 
livered (vaginally or by cesarean section) through me- 
conium-stained amniotic fluid at University Hospitals, 
Birmingham, Alabama, were to be treated as follows: 
as soon as the head was delivered but before delivery 
of the shoulders, diligent suction of the oropharynx 
and then the nasopharynx was performed with a DeLee 
trap. The delivery was then completed and the trachea 
intubated under direct vision by a member of the pe- 
diatric staff, at least one of whom was present at all 
cesarean deliveries and at every delivery when meco- 
nium had been detected or was suspected (no fluid 
found at amniotomy), Whenever meconium was ac- 
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Table I. Data for live births during the 5 years of the study 
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Cases with Cases with 
meconium-stained clinical meconium 


amniotic fluid aspiration syndrome 


Deaths 











Mortality rate with 
meconium-stained 
amniotic fluid (%) 










Live births 


(n} 


Year 


1977 1359 144 10.6 5 3.5 2 1.4 
1978 1816 265 14.6 6 2.3 2 0.8 
1979 1998 288 14.4 5 1.7 2 0.7 
1980 2211 399 18.0 6 1.5 4 1.0 
1981 1915 324 16.9 8 2.5 2 0.6 
Total 9299 1420 15.3 30 2.1 12 0.8 
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at delivery 
(completed weeks) 










5-min 
Apgar score 


l-min 
Apgar score 


Birth weight 


Case No. (gm) 





l 1977 3000 39 M 2 3 
2 1977 2100 33 F 2 5 
3 1978 2810 40 F 2 5 
4 1978 3500 43 F 7 9 
5 1979 3080 40 M 6 8 
6 1979 3060 43 F 4 7 
7 1980 2740 42 F 6 8 
8 1980 2460 37 F 2 7 
9 1980 3600 42 F 6 8 
10 1980 3300 40 M 7 9 
ll 1981 3020 39 F 3 8 
12 1981 3590 4] M 4 6 
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tually demonstrated with DeLee suction, the trachea and thick meconium. Deaths related to meconium as- 
was intubated and suctioned, regardless of whether me- piration syndrome were determined from the Neonatal 
conium was seen above the vocal cords. This routine Intensive Care Unit log and from reports of the Peri- 
intubation is a modification of the approach described natal Mortality Committee. In addition, a list of new- 
by Carson et al.,? who reserved intubation only for those born infants with the clinical diagnosis of meconium 
infants with meconium visible on the vocal cords at the aspiration syndrome was obtained from the Medical 
time of laryngoscopy. Repetitive intubations with en- Records Department, which uses the International 
dotracheal section were performed, if necessary, until Classification of Disease coding system. A retrospective 
the fluid returned in an endotracheal tube was not mother-infant chart review was done for all cases in 
meconium stained. As another modification of the orig- which neonatal meconium aspiration syndrome was 
inally described combined method,’ gastric aspiration identified. For purposes of this study, the clinical di- 
was routinely performed after the endotracheal intu- agnosis of meconium aspiration syndrome was accepted 
bation(s). However, gastric aspiration was not done un- only if there had been meconium-stained amniotic 
til the infant was acutely stabilized, and in addition, the fluid, neonatal oxygen dependency (with or without 
heart rate was continuously monitored during the pro- ventilator dependency), and a chest radiograph that 
cedure. This protocol was followed uniformly except had been read as being consistent with meconium as- 
for infants delivered with breech presentation, those piration syndrome. Microscopic sections of lung from 
delivering precipitately in bed, and those whose moth- eight infants dying with a clinical diagnosis of meco- 
ers could not refrain from expelling the entire infant nium aspiration syndrome, along with several sections 
as soon as the head was born. These exceptions, while of lung from each of four neonates dying of other 
not receiving DeLee suction prior to the first breath, conditions and matched for gestational and postnatal 
nonetheless did receive the endotracheal intubation(s) ages, were reviewed by one of us (E. R. W.). The re- 
and endotracheal suction as described. viewer was unaware of the clinical circumstances sur- 

Deliveries that had been complicated by meconium- rounding each case. Special attention was given to the 
stained fluid were identified from the delivery-room presence and location of any meconium or amniotic 


log. No attempt was made to distinguish between thin debris within the lungs of these infants. 
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Fig. 1. Photomicrograph of lung of infant dying at 6 hours of age with meconium aspiration. Note 
golden-brown granular pigment of meconium, squamous epithelial cells, and erythrocytes within 
alveoli. (Hematoxylin and eosin stain. Original magnification x 100.) 


Results 


For each of the 5 years of the study, the total number 
of live births, the number with meconium-stained am- 
niotic fluid at delivery, the occurrence of meconium 
aspiration syndrome, and the mortality rate associated 
with this syndrome are presented in Table I. Data re- 
garding birth weight, gestational age, sex, Apgar scores, 
and postnatal day of death for the 12 neonates who 
died with the clinical diagnosis of meconium aspiration 
syndrome are presented in Table II. 

No comparisons were made between infants who sur- 
vived clinical meconium aspiration syndrome and those 
who did not. Nine of the 12 infants who died had per- 
sistent pulmonary hypertension of the newborn as one 
of the clinical diagnoses. It was diagnosed on the basis 
of profound and otherwise unexplained hypoxemia, 
normal intracardiac anatomy by sector scanning, and 
a marked difference in preductal and postductal ar- 
terial oxygenation (and/or evidence of a large left-to- 
right interatrial shunt by bubble-contrast echocardiog- 
raphy). Of the 12 neonates who died, three were 
delivered by cesarean section and three by indicated 


low-forceps operations, The indication for all six of 
these interventions was persistent fetal distress, diag- 
nosed on the basis of fetal monitoring recordings show- 
ing recurrent late or severe variable decelerations, 
which was unresponsive to usual methods of intra- 
uterine resuscitation. The other six infants showed 
transient episodes of these heart rate abnormalities but 
responded to intrauterine resuscitative measures and 
were delivered spontaneously. Ten infants had a 1-min- 
ute Apgar score of <7, and four of them had a 5-min- 
ute Apgar score of <7. One infant was not managed 
according to the protocol. This one infant (Case 4) was 
delivered precipitately in the labor room. DeLee suc- 
tion was not used prior to delivery of the shoulders, 
and there was a delay of about 2 minutes before en- 
dotracheal suction was performed. 

Eight of the 12 newborn infants who died underwent 
a postmortem examination. Four of them had unequiv- 
ocal meconium aspiration, manifested by both meco- 
nium and fetal squamous cells in alveoli (Cases 3, 4, 7, 
and 9). One also had bacterial pneumonia (Case 7). Two 
other neonates had numerous alveolar squamous cells, 
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Fig. 2. Photomicrograph of lung of infant dying at 14 hours of age with meconium aspiration. In 
addition to meconium, alveoli contain erythrocytes and numerous polymorphonuclear leukocytes. 
(Hematoxylin and eosin stain. Original magnification x 400.) 


but no meconium was noted (Cases | and 2). The only 
preterm infant dying with a clinical diagnosis of me- 
conium aspiration syndrome (Case 2) had no evidence 
of hyaline membrane disease at autopsy. One infant 
had only a few squamous cells within alveoli (Case 12), 
and one had no evidence of having aspirated amniotic 
fluid (Case 5). Therefore, two infants had minimal or 
no evidence of amniotic fluid aspiration. On micro- 
scopic study of lung sections from the four neonates 
dying of other conditions, neither meconium nor squa- 
mous cells were observed. 

Meconium in the lungs of infants with meconium 
aspiration syndrome who died at or before 2 days of 
postnatal age was characterized by yellow-brown pig- 
ment, appearing either as glossy globules or granular 
debris within airways and alveoli (Fig. 1), The intra- 
alveolar cellular response consisted of polymorpho- 
nuclear leukocytes and a few macrophages, some con- 
taining golden-brown pigment. The lungs of infants 
who died from meconium aspiration syndrome after 2 
postnatal days had a prominent, exudative alveolar 
response consisting of abundant fibrin and hemor- 
rhage (Fig. 2). Although polymorphonuclear leuko- 
cytes were still observed, phagocytic cells, many con- 
taining golden-yellow pigment, were more prominent. 
Atelectasis was observed in sections from the lungs of 
all four infants with unequivocal histologic evidence of 
meconium aspiration syndrome, as well as from the two 
infants with aspiration of only fetal squamous cells. In 
these two there was also an associated and prominent 
intra-alveolar inflammatory reaction, manifested by 
polymorphonuclear leukocytes, fibrin deposition, and 
hemorrhage. 


Comment 

Our retrospective review of 9299 live births revealed 
a 15.3% incidence of meconium-stained amniotic fluid 
at the time of delivery. The incidence of meconium 
aspiration syndrome was 2.1% of those infants born 
through such fluid, despite the described aggressive 
airway management. Although the mortality rate as- 
sociated with meconium-stained fluid was only 0.8%, 
the mortality rate with the clinical diagnosis of meco- 
nium aspiration syndrome was 40%. Mecontum aspi- 
ration was confirmed histologically in the lungs of half 
of the eight infants who died with a clinical diagnosis 
of meconium aspiration syndrome and on whom au- 
topsies were done; aspiration was suggested for two 
others, Thus, vigorous airway management does not 
always prevent either meconium aspiration syndrome 
or death from meconium aspiration syndrome. This 
point has not been sufficiently emphasized. 

Ina prospective study, Gregory et al.' found an 8.8% 
incidence of meconium-stained fluid, with a 20% in- 
cidence of meconium aspiration syndrome in those in- 
fants born through meconium. Meconium was present 
in the trachea of 50% of these neonates, including about 
one sixth of those with no meconium visible on the vocal 
cords at laryngoscopy. Two thirds of the infants from 
whom meconium was recovered from the trachea had 
no clinical evidence of respiratory disease, although 
50% had abnormal chest radiographs. All but seven 
infants breathed deeply before airways could be suc- 
tioned. Eight of the sick infants had meconium below 
the cords but none in the mouth or on the larynx. 
Routine endotracheal intubation and suctioning of me- 
conium from the trachea was recommended to prevent 
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severe meconium aspiration syndrome. Because of 
these findings of Gregory et al.' and because of the 
large numbers of both obstetric and pediatric house 
officers providing care at this institution, we have fol- 
lowed the protocol described, which (because of routine 
endotracheal] suction) is even more aggressive than the 
combined method of Carson et al? 

Ting and Brady," in a retrospective study of meco- 
nium-stained infants, indicated that immediate endo- 
tracheal intubation and suctioning of meconium from 
‘the trachea decreased morbidity and mortality rates 
from meconium aspiration syndrome. Ninety-seven of 
these infants received prompt endotracheal suction, 27 
(28%) became symptomatic, but only one died; that one 
death was due to congenital heart disease. Of 28 infants 
who did not receive prompt endotracheal suction, 16 
(57%) developed meconium aspiration syndrome and 
seven (25%) died. 

Carson et al.? demonstrated a marked reduction in 
the frequency of meconium aspiration syndrome with 
their combined obstetric-pediatric method, which uti- 
lized endotracheal suction only if meconium was pres- 
ent on the vocal cords at laryngoscopy. In 273 meco- 
nium-stained infants managed with this combined 
approach, only one case of meconium aspiration syn- 
drome occurred, an incidence of 0.4%. This was com- 
pared to a 1.9% incidence of meconium aspiration syn- 
drome in a prior period when endotracheal suction was 
done without routine, prior to DeLee suctioning. Gage 
et al. have also shown that catheter suction is more 
efficient in clearing the upper airway of meco- 
nium than is-bulb suctioning. Curiously, the incidence 
of meconium aspiration syndrome in our study with 
the use of the protocol described was essentially the 
same as this 1.9% found by Carson et al.? without rou- 
tine use of DeLee suctioning. 

The issue of in utero aspiration of meconium-stained 
fluid as an etiology of meconium aspiration syndrome 
has been controversial. Carson and Bowes’ reported 
that the incidence of fatal meconium aspiration syn- 
drome during a 5-year period was zero when their com- 
bined obstetric-pediatric approach was used on a large 

` clinical service. Gooding et al.'' were unable to produce 
meconium aspiration syndrome from in utero gasping 
of meconium-stained amniotic fluid by fetal puppies. 
However, Block et al.” have demonstrated that baboon 
fetuses aspirate meconium-stained amniotic fluid when 
they are made acidotic, but hypoxemia alone does not 
produce meconium aspiration. From autopsies of hu- 
man stillbirths, Brown and Gleicher” presented evi- 
dence that in utero aspiration of amniotic fluid, with 
or without meconium, may occur, Manning et al.™ re- 
ported a case of fatal in utero aspiration of meconium. 
The infant was severely depressed at delivery, received 
endotracheal suction, and never developed sponta- 
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neous respiration. Death occurred shortly after deliv- 
ery, and microscopic sections of the lungs showed 
meconium and fetal squamous cells in the alveoli. 
Intra-alveolar macrophages contained phagocytized 
meconium. These latter studies suggest that some cases 
of meconium aspiration syndrome may not be pre- 
ventable, even by the most aggressive airway manage- 
ment at the time of delivery. It is probable that when- 
ever meconium happens to be present in the amniotic 
fluid, fetal hypoxemia plus acidosis can result in gasping 
and consequent in utero aspiration of meconium." !? 
Since the acidotic fetus also has reduced pulmonary 
flow and consequent reduced production of pulmonary 
fluid, such in utero aspiration occurring remote from 
the time of delivery may not be negated by the usual 
outflow of this pulmonary fluid.’ 

A problem in the interpretation of this study and 
previous clinical studies concerning meconium aspi- 
ration syndrome is the relationship between meconium 
staining and persistent pulmonary hypertension of the 
newborn. Low Apgar scores and meconium staining 
are frequently associated with persistent pulmonary hy- 
pertension of the newborn." This syndrome is present 
in the newborn infant whose pulmonary vascular pres- 
sure and resistance fail to decrease, leading to contin- 
ued right-to-left extrapulmonary shunting. Consider- 
able evidence suggests that aspiration of meconium can 
produce persistent pulmonary hypertension of the 
newborn.'* However, many infants who. die with this 
syndrome have structural abnormalities of the pul- 
monary arterioles that could only have arisen antena- 
tally, presumably as a result of subacute or chronic hy- 
poxia, hormonal imbalance, drug ingestion, or other 
factors.” Although the presence of meconium in the 
lungs of infants with structural vascular changes may 
exacerbate the severity of persistent pulmonary hyper- 
tension of the newborn, it may not be the primary 
etiologic factor. Thus even complete clearance of 
meconium from the tracheobronchial tree may not pre- 
vent respiratory disease. Unfortunately, we were unable 
to evalute the pulmonary vasculature of the infants who 
died with the clinical diagnosis of meconium aspiration’ 
syndrome. It is likely that at least two of our infants 
died from persistent pulmonary hypertension of the 
newborn. Thus some but certainly not all of the infants 
with suspected meconium aspiration syndrome in this 
and previous studies may actually have had persistent 
pulmonary hypertension of the newborn. 

In summary, when compared with data reported by 
Gregory et al.,' the incidence of symptomatic meco- 
nium aspiration syndrome appears to be reduced by a 
combined obstetric and pediatric approach.*° Our re- 
sults, however, do not support the contention that se- 
vere meconium aspiration syndrome can be prevented 
altogether. Rather, our data emphasize the continuing 
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possibility of serious consequences from meconium as- 
piration syndrome. 


Why did the protocol fail to prevent all cases of fatal . 
meconium aspiration syndrome, contrary to the find- 


ings of Carson and colleagues?** There could be several 
explanations postulated. Technically, perhaps we were 
not sufficiently thorough in DeLee suctioning prior to 
delivery of the shoulders. This possibility seems un- 
likely, since only one of the 12 meconium aspiration 
syndrome deaths was associated with failure to follow 
the protocol exactly. Also, great emphasis was placed 
on correctly performing the DeLee suctioning, and a 
maternal-fetal medicine faculty member was physically 
present for all deliveries. Neonatal respirations often 
occur prior to laryngoscopy and endotracheal suction, 
possibly accounting for some cases of meconium aspi- 
ration syndrome. In view of recent reports,'*" a plau- 
sible argument can also be made for in utero aspiration, 
even prior .to onset of labor. This would most likely 
occur during a severe fetal asphyxial. episode at any 
time and could result in the aspiration of large volumes 
of meconium-stained fluid.* '? Occurrence of such a 
mechanism, if true, would support a policy of more 
rapid intervention in cases of persistent. intrapartum 
fetal distress in the presence of meconium. It should 
be emphasized that 50% (6/12) of our infants dying 
with clinical meconium aspiration syndrome had fetal 
heart rate abnormalities considered to reflect serious 
fetal compromise. In addition, the Apgar scores were 
generally low in these 12 infants (Table IJ), although 
the possible adverse effects of endotracheal suction, 
sometimes repetitive, on these scores must be consid- 
ered.” Chronic or acute hypoxia could also account for 
changes in pulmonary vascular resistance resulting in 
persistent pulmonary hypertension of the newborn. 
Since many cases of meconium aspiration syndrome 
may be preventable by nasopharyngeal suction prior to 
delivery followed by endotracheal suction immediately 
after delivery, perhaps only the severe cases (possibly 
having their antecedents prior to or during labor) re- 
main, thus accounting for the high mortality we ob- 
served.’ 

Our results indicate that infants born through me- 
conium-stained amniotic fluid require close observation 
in the immediate neonatal period and rapid interven- 
tion if respiratory distress occurs. Although adverse 
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outcomes do occur with optimal airway management, 
vigorous tracheal toilet should be performed and ap- 
propriately documented in the medical record. 
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Factors involved in the interpretation of fetal monitor tracings 


Mark Helfand, B.A., Keith Marton, M.D., and Kent Ueland, M.D. 


Chicago, Illinois, and Stanford, California 


In order to study how physicians choose to use electronic fetal monitoring and interpret tracings, we 
administered a questionnaire to which 107 practicing obstetricians and 11 experts in electronic fetal 
monitoring responded. Sixty-one (57%) of the respondents monitored more than half of their deliveries (high 
users). In comparison to the less frequent users of electronic fetal monitoring (low users), they showed 
more positive attitudes toward electronic fetal monitoring and were nearly always more likely to perform 
cesarean sections on hypothetical patients described in the questionnaire. These differences appeared to 

be due to the high users’ higher estimate of danger to the fetus. We also found that most physicians were 
generally more likely to perform a cesarean section on a high-risk mother than a low-risk mother with 

the same tracing. The majority of high and low users and nearly all of the experts, however, felt that 
antepartum risk factors are not of value in deciding what to do about an abnormal tracing. We conclude 
that there is wide variation in the way in which obstetricians use, interpret, and act on electronic fetal 
monitoring tracings. Some of these differences may be due to differing attitudes toward electronic fetal 
monitoring, differences in interpretation of electronicfetal monitoring tracings, and differencesin the 

way obstetricians incorporate maternal risk factors into their decision-making. (AM J OBSTET GYNECOL 


1985;151:737-44.) 


Key words: Fetal heart rate monitoring, cesarean section 


When electronic fetal monitoring was introduced 
into practice, many clinicians feared that labor and de- 
livery would become too technical and that reliance on 
clinical judgment would be abandoned." * Today it is 
generally agreed that knowledge of the fetal monitor 
signs of fetal distress is complete enough and useful 
enough to warrant their use in the management of 
many labors.** There is less agreement, however, on 
how monitor information should be used to select pa- 
tients for intervention in labor. This controversy in 
management arose because abnormal fetal heart rate 
(FHR) patterns occur frequently and by themselves 
do not always indicate the need for termination of la- 
bor.** As a result, the rates of cesarean section and 
interventions associated with electronic fetal monitor- 
ing as well as the predictive value of monitor results 
vary greatly between studies.? 

Few studies of electronic fetal monitoring have ex- 
amined the variables which may affect the clinician’s 
interpretation of (and actions on) abnormal tracings. 
Some experts feel that variation in both technical skill 
and knowledge of electronic fetal monitoring account 
for the variation in management and results. Other 
factors which may have led to differences between stud- 
ies are the timing of intervention,” different reliance 
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on measurements of fetal acid-base status, and vari- 
able attitudes of physicians." '? White these studies pro- 
vide some insights, there is still very little known about 
the role of clinical judgment in deciding which patients 
with abnormal FHR patterns would benefit most from 
intervention. 

In current obstetric practice, the earliest manage- 
ment decision the physician makes is whether to mon- 
itor the laboring patient. For physicians who do not 
monitor routinely, the patient’s risk status is a strong 
determinant of whether the monitar is to be used. Nei- 
ther the physician’s use of routine fetal monitoring nor 
the risk status of the patient has been studied as a factor 
in the management of abnormal electronic fetal mon- 
itoring tracings. This study examines the impact of phy- 
Sician attitudes, antepartum patient risk factors, and 
the routine use of electronic fetal monitoring on the 
decision to intervene to terminate labor. 


Methods 


Study data came from a questionnaire sent to 418 
Board-certified obstetricians. The names and addresses 
of most physicians were obtained from the 1982 edition 
of the Directory of Medical Specialists. Eight addresses 
were selected from local telephone books in various 
cities. Half of the questionnaires were mailed in March, 
1982, and the other half in December, 1982. 

Design and evaluation of the questionnaire. We de- 
signed the questionnaire with the help of faculty mem- 
bers of the Department of Gynecology and Obstetrics .. 
at Stanford University School of Medicine. The ques- 
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Fig. 1. Study tracings. Each of these fetal monitor tracings was 
used in conjunction with either a high-risk or low-risk mater- 
nal history in the study questionnaire. 


tionnaire was pretested by the gynecology and obstet- 
rics house staff of two large teaching hospitals in the 
area and by several practicing obstetricians in Palo Alto. 
We used their questionnaire responses and comments 
from personal interviews to eliminate unclear and un- 
reliable questions. 

After distribution of the final questionnaire, the com- 
ments of respondents on the questions were examined. 
Since many respondents were critical of the wording 
of two questions, we eliminated these two SBeSHOns 
from the final analysis. 

Content of questionnaire. The questionnaire had 
four sections. The first obtained data on the physician’s 
training, practice setting, and use of electronic fetal 
monitoring. The second section assessed attitudes 
about the benefits of electronic fetal monitoring by us- 
ing five-point agreement-disagreement questions. In 
the third section, the knowledge section, the physician 
was asked to indicate the prognostic significance of se- 
lected FHR patterns, to assess the usefulness of elec- 
tronic fetal monitoring in various clinical situations, and 
to indicate his/her degree of agreement with some strat- 
egies for managing abnormal electronic fetal monitor- 
ing tracings. 

The fourth section consisted of case histories. For 
each patient, physicians were asked to estimate the 
chance of death or damage to the fetus and to decide 
whether a cesarean section for fetal distress was indi- 
cated. Each case history presented one of three tracings 
and either a high-risk or low-risk patient history (Fig. 
1). Each physician was given three of the six possible 
case combinations, one with each tracing, so that the 
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effects of the patient factors, physician factors, and dif- 
ferent tracings could be assessed independently. 

The three tracings were selected to represent differ- 
ent degrees of abnormality. The first tracing shown was 
considered to be ominous but subtly so. The second 
tracing was considered equivocal and the third was 
clearly ominous. 

Follow-up and nonrespondents. Information from 
the Directory of Medical Specialists was used to compare 
nonrespondents to respondents. In addition, an at- 
tempt was made to reach all addressees by telephone 
to detect reasons for nonresponse and to encourage 
those who had not yet received questionnaires. The 
comments of physicians who had seen the question- 
naire were recorded. Nonrespondents were asked 
about their views and attitudes regarding electronic fe- 
tal monitoring and their current practice setting. Ad- 
dressees who were retired or whose addresses were 
obsolete were identified. 

Physician groups. Respondents were classified as ei- 
ther high users or low users of electronic fetal moni- 
toring. Physicians who monitored more than half of 
their laboring patients internally composed the high- 
user grcup. Low users were defined as those who mon- 
itored less than half of their patients internally. 

A separate sample of 11 fetal monitoring experts 
completed the questionnaire. All 11 of these physicians 
were chosen because they had published articles on 
electronic fetal monitoring and were felt by one of the 
investigators (K. U.) to be nationally known for their 
contributions to the field. 

Data analysis. Physicians’ responses were entered 
into a Statistical Package for the Social Sciences (SPSS) 
file and stored on disk. Statistics were calculated with 
the ¢ test except for continuous and Likert-scale vari- 
ables, for which nonparametric statistics (Kruskal-Wal- 
lis or Wilcoxon rank sum test) were calculated. 


Results 

A total of 115 questionnaires was returned. Eight of 
these were from physicians who were not currently 
practicing obstetrics. The remaining 107 responses 
were analyzed. 

Reasons for nonresponse. The post office returned 
10.5% of the questionnaires as undeliverable. In most 
of these cases the physician either was decreased or had 
relocated. 

Of the remaining addressees, 55% were contacted 
directly or through their secretaries. Of those con- 
tacted, 12.1% had not responded because they no lon- 
ger pracriced obstetrics. Other reasons for nonresponse 
were vacation, relocation, and “not enough time.” 
These responses were rare. Three physicians thought 
the questionnaire was “biased” or unfair but intended 
to respond. 
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Table I. Baseline comparisons of demographic and practice edata for high users, low users, and experts in 
electronic fetal monitoring . 








. High users Low users Experts 
No. ~ 61 46 11 
Age (mean + SD) 46.224 + 8.152 49.326 + 10.167 40.545 +4.3442 


Source of EFM training 


None, informal, or CME 34 (56%) 33 (72%) 

Residency 19 (31%) 11 (24%) 

Fellowship 8 (13%) 2 (4%). 11 (100%) 
No. of deliveries per month (mean* + SD) 32.123 + 63.798 15.391 + 13.924 76.545 + 135.887 
Teaching program in hospital (%) 44 39 100 
Use of fetal scalp pH (%) >. ; 60.7 47.8 100 
Cesarean section rate for fetal distresst 1.7 1.4 1.1 
Cesarean section rate increased by EFM 27 (44%) 18 (46%) . 0 
Fetal scalp blood sampling available 45 (74%) 33 (71%) 11 (100%) 
Hospital has policy of routine EFMt 31 (51%) 8 (17%) 8 (73%) 
No. of labor and delivery beds (mean + SD) 17 + 22.9 18 + 24.2 25.7 + 29.7 
High-risk patients in practice (%) 22 20 80 
No. of residents in program (mean + SD)’ í 7.7 +96 8.9 + 10.8 20.5 + 15 


EFM = Electronic fetal monitoring; CME = continuing medical education. 
*Several physicians indicated >100 deliveries per month, presumably because they supervise others (house staff ) who perform 


deliveries. 
+ Indicates probability range as follows: 1 


_ On the average, respondents were younger than non- 
respondents because of the large number of retired 
or deceased nonrespondents. Nonrespondents were 
more likely to limit their practice to gynecology. Many 
physicians who had retired from obstetrics within the 
past decade voiced strongly negative views toward fetal 
monitoring. Other than these, there were no detectable 
sources of response bias. 

Characteristics of respondents. There were 61 high 
users (57%) and 46 (43%) low users. High users and 
low users were similar in age, education, patient pop- 
ulation, and practice size and setting (Table I). High 
users were significantly more likely to practice in hos- 
pitals that have a policy of routine fetal monitcring. 
They were somewhat more likely than low users to use 
fetal scalp pH sampling in their practice. 

The expert group was younger than the sample ob- 
stetricians. They attended more deliveries on average 
although this difference is probably because they were 
more likely to supervise house staff. All experts worked 
in teaching hospitals with a policy of routine fetal mon- 
itoring. Scalp pH sampling was used by all experts com- 
pared to 60.7% of high users and 47.8% of low users. 
None of the experts felt that electronic fetal monitoring 
had increased their own cesarean section rate, while 
about 45% of both high and low users thought that it 
had. : ; : 

Attitudes toward electronic fetal monitoring. While 
the respondents were generally enthusiastic toward 
électronic fetal monitoring, there were significant dif- 
ferences i in attitudes between high and low users (Table 
I1). High users were significantly more likely to support 


= 0% to 5%, 2 = 5% to 20%, 3 = 10% to 20%, 4 = 40%. 
{Difference between high and low users is significant (p < 0.01). 


Table II. Opinions of obstetricians concerning 
fetal monitoring. 





j 


High users | Low users 
(n = 61) | (n = 46) 


1. EFM is better than 90 78 73 
auscultation for 
low-risk patients 
(% agreeing) 

2. EFM has led to 79 74 82 
lower perinatal 
mortality (% 
agreeing) , 

3. EFM has led to 75 85 73 
higher cesarean 
section rate 
(% agreeing) 

4. EFM interferes 15 37 9 
with labor and de- 
livery (% agreeing) 

5. EFM should be 82 36 91 
routine in all deliv- i 
eries (% agreeing*) 








EFM = Electronic fetal monitoring. 


*High users and experts significantly higher (p < 0.05) than 
low users. 


routine monitoring. High users had higher agreement 
scores on every statement favorable to fetal monitoring, 
while low users were significantly more likely to believe 
that electronic fetal monitoring interferes with the nor- 
mal process of labor and delivery. Experts had more 
enthusiasm for electronic fetal monitoring than high 


or low users. Only one of 11 experts thought that elec- 


tronic fetal monitoring interferes with the normal labor 
and delivery process. 
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Tracing 1 Tracing 2 Tracing 3 
Fig. 2. Response to clinical scenarios. The ordinate shows the 
six different clinical scenarios (three different electronic fetal 
’ monitoring tracings and two different risk categories). The 
abscissa shows the proportion of physicians indicating they 
would perform a cesarean section for each scenario. The dif- 
ference between the high- and low-risk patient is statistically 
significant (p < 0.01, x’ test) for all three tracings. 


Table III. Knowledge comparisons 


High | Low 
users | ` users Experts 


1. Antepartum risk factors 67 54 82 
are of little value in 
evaluating ominous fe- 
tal heart patterns 
(% agreeing) f 
2. The correct diagnosis of 33 39 20 
fetal distress is con- 
firmed by a low l-min- 
ute and high 5-minute 
. Apgar, score (% 
agreeing) ` 
3. How often do you 50 54 72.7 
allow labor to continue 
despite significant 
periodic deceleration or 
prolonged bradycardia? 
(% <40% of the time) - 


Attitudes that may be related to management strat- 
egies for abnormal tracings are shown in Table III. 


Most high and low users and nearly all experts felt that . 


antepartum risk factors are not of value in deciding 
what to do.about an abnormal tracing. The relationship 


of this belief to the actual behavior of physicians is 


discussed below. - 

Table III also demonstrates wide differences be- 
tween experts and other obstetricians on issues that 
may affect selection of patients for interventions in la- 
bor. Experts are less likely to expect a baby who has 
been. delivered by cesarean section for fetal distress to 
have a low 1-minute and a high 5-minute Apgar score. 
In addition, experts’ estimates of the accuracy of their 
own diagnosis of fetal distress were lower than those 
of other physicians. 
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Fig. 3. Correlation of physician estimate of the probability of 
fetal death or damage and the decision to perform a cesarean 
section. The ordinate shows the estimates of physicians of the 
probability of fetal death or damage from the six clinical sce- 
narios. The abscissa indicates the proportion of physicians in 
each probability category who would perform a cesarean sec- 
tion. Thus almost none of the physicians who indicated that 
the chances of danger were <5 per 1000 would perform a 
cesareari section, while nearly all of those who estimated the 
risk to be >100 per 1000 would do so. 


Responses to clinical scenarios. Within each of the 
six scenarios, there was great disagreement over the 
need to intervene. Fig. 2 shows the proportion of all 
of the study physicians who would perform cesarean 
section for each scenario. Among the sample physicians 
(nonexperts), disagreement was greatest for three sce- 
narios: the low-risk—ominous tracing scenario, which 
had a, 54% cesarean section rate; the high-risk—subtly 
equivocal tracing scenario (61%); and the high-risk— 
ominous tracing scenario (64%). 

The most striking finding depicted in Fig. 2 is the 
powerful effect of the clinical description on the de- 
cision to perform cesarean section. For a given tracing, 
a high-risk patient is significantly more likely to un- 
dergo cesarean section than a low-risk patient. 

Risk factors had the strongest effect in the scenarios 
with an equivocal tracing and a weaker effect when the 
tracing was seen as clearly ominous. Hence for tracing 
2 treatment was conservative when the patient was low 
risk (20% cesarean section rate) but aggressive when 
the patient was high risk (61% cesarean section rate, 
p < 0.01). The effect was similar for tracing 1 but small-. 
est for tracing 3, which was seen as the most ominous. 

Opinions on the danger to the fetus. When we com- 
pared them for all physicians and all scenarios, esti- 
mates of the danger of death or damage to the fetus 
were highly correlated with the proportion of physi- 
cians who chose to perform cesarean section (Fig. 3). 
Thus very few physicians chose to intervene when the 
probability of death or damage was estimated at <5%; 
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nearly everyone chose to intervene when the proba- 
bility of death or damage was estimated to be >10%. 

Differences between high and low users. High users 
had higher cesarean section rates than low users for 
five of the six scenarios. Fig. 4 shows the proportion of 
experts, high users, and low users who would perform 
cesarean section for each scenario. The biggest differ- 
ence between high and low users was seen with the first 
two scenarios, which involved the subtle, ominous trac- 
ing. High users were significantly more likely than low 
users to perform cesarean section in the high-risk pa- 
tient with tracing 1 than were low users (78% versus 
33%, p < 0.001). Thus a significant portion of the over- 
all disagreement on this tracing was related to the dif- 
ference between high and low users. High users were 
also more likely to perform cesarean section in both 
scenarios involving tracing 5, the other ominous trac- 
ing. High and low users responded similarly to tracing 
2, which both groups viewed as equivocal. 

High users, like experts, considered tracings 1 and 
3 to be more ominous than tracing 2. Low users, how- 
ever, considered tracing 2 to be worse than tracing 1; 
in addition, they were significantly more likely to per: 
form cesarean section in the patient with tracing 3 than 


the patient with tracing 1. The low users’ rates of ce-- 


sarean section for tracings 2 and 3 were not significantly 
different. ; 

Like high users, experts found tracings 1 and 3 to 
be more ominous than tracing 2. However, while both 
high and low users were strongly influenced by risk 
factors in their decisions on tracing 1 (subtle, ominous), 
experts were not. As mentioned above, experts inter- 
preted only tracing 2 as equivocal, while high and low 
users behaved as if all three tracings were equivocal to 
some degree. 


Comment 


In the present study, we identified two factors in 
decision-making with abnormal electronic fetal moni- 
toring tracings: the risk status of the patient and the 
physician’s attitudes regarding electronic fetal moni- 
toring. Thesé findings provide additional direction to 
investigations into the sources of physician disagree- 
ment over the management of patients with abnormal 
cardiotocograms. 


Role of patient risk factors. In our study, obstetri- 


cians appear to rely heavily on patient risk factors when 
deciding what to do about a selected FHR pattern, de- 
spite statements in the literature and on the attitude 
part of our questionnaire to the contrary. Thus the 
study obstetricians were almost twice as likely to per- 
form cesarean section in a high-risk patient as in a low- 
risk patient with the same tracing. 

Many experts feel that FHR patterns can by them- 
selves show whether the fetus is tolerating hypoxic 


stress and thereby guide management.’ Others believe ` 


hd 
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Fig. 4. Responses of high users (HU), low users (LU), and 
experts (E) to clinical scenarios. The ordinate shows the six 
different clinical scenarios and the abscissa shows the pro- 
portions of physicians indicating they would perform a cesar- 
ean section for each scenario. The open bars are the responses 
of “high-user” physicians; the closed bars, the responses of “low- 
user” physicians; and the hatched bars, the responses of experts. 


that deterioration of fetal acid-base balancé is a more 
specific indicator of the need to terminate labor.’* " 
Both of these management strategies stress the patho- 
physiologic derangements that are associated with 
monitor signs. After known causes of “false positive” ° 
results are ruled out, the persistence of the derange- 


_ments is considered sufficient reason to intervene in 


labor. 

The behavior of the physicians in our study is con- 
sistent with another approach, in which a tracing’s abil- 
ity to predict danger to the fetus also depends on the 
prior chance of danger that can be expected from the 
mother’s history. According to this “predictive value” 
model, the attachment of a single, immutable prognosis 
to a particular pattern may be misleading. Instead, an 
abnormal pattern, such as tracing 2 in our study, may 
be seen as reassuring in one patient and as indicating 
the need for cesarean section in another. f 

Existing clinical data provide a few clues to which of 
these two approaches is better. Shenker” found that 
the predictive value of late decelerations for Apgar 
scores was twice as high for high-risk as for low-risk 
patients. Miller et al. found that late decelerations 
were more predictive of low Apgar scores in patients 
with meconium-stained liquor. Kuhn” verified this 
finding using neonatal depression as an outcome mea- 
sure. Westgren et al. found that the predictive value 
of various FHR abnormalities depends on the gesta- 
tional age of the fetus. Finally, Freeman et al.'? dem- 
onstrated that the likelihood of late decelerations and 
fetal distress during labor, as well as the likelihood of 
low Apgar scores, depended on antepartum risk status 
as determined by risk factors and antepartum FHR 
monitoring results. 
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Unfortunately, most studies of the predictive value 
of electronic fetal monitoring signs have not been de- 
signed to examine high- and low-risk patients sepa- 
rately. Moreover, the proportion of patients with ab- 
normal FHR patterns and with poor outcomes has 
varied widely in these studies, suggesting that popu- 
lation differences (and thus the prevalence of various 
risk factors) may play a role in the variability between 
study results. Many of these studies deliberately ex- 
cluded consideration of the risk status of the patient 
from management decisions, so that it is impossible to 
judge whether such consideration is clinically valuable. 

Ideally, one would like to know whether fetuses with 
equally abnormal FHR patterns have different prog- 
noses, depending on what risk factors are present. 
Krebs et al.” found similar Apgar scores for high-risk 
and low-risk newborn infants who had similar FHR 
scores prior to delivery. Their analysis excluded op- 
erative deliveries, however, and did not look at specific 
risk factors individually. Moreover, the same study 
found that babies delivered vaginally did better than 
those delivered by cesarean section, despite similar 
FHR scores, especially when FHR abnormalities were 
mild or moderate. These results suggest that strategies 
for managing labor with electronic fetal monitoring are 
probably not optimal but do not answer the question 
of how risk factors should affect the decision to ter- 
minate labor. 

Despite the need for accurate predictors of the need 
for intervention, clinicians are faced with the fact that 
nonreassuring and ominous tracings occur in up to 40% 
of monitored labors.” 7! Since only a small proportion 
(8% to 25%) of patients with such FHR patterns un- 
dergo cesarean section,” clinicians must rely on other 
means of deciding about intervention. Despite the 
paucity of data regarding specific risk factors, obste- 
tricians in our study respond to those uncertainties by 
applying the “predictive value” model to the interpre- 
tation of electronic fetal monitoring information. The 
predictive value of a finding (defined as the proportion 
of abnormal results that represent true abnormalities) 
varies directly with the likelihood of an abnormality (as 
defined by the number and kind of risk factors) before 
electronic fetal monitoring is applied. Thus it is likely 
that obstetricians perform cesarean sections in high- 
risk patients with less specific (monreassuring but not 
ominous) patterns but will not intervene in low-risk 
labors until more drastic, clearly ominous patterns are 
seen. 

Such a management strategy has very different im- 
plications from one that depends solely on electronic 
fetal monitoring information. For example, as Shifrin? 
noted, a strategy which waits for the appearance of only 
the most ominous patterns in low-risk patients may per- 
mit fetal decompensation to occur before intervention 
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occurs. Moreover, the strategy of acting upon less om- 
inous patterns in patients with more risk factors may 
unnecessarily increase the cesarean section rate in this 
group. To resolve this question, more attention to the 
impact of fetal monitoring in different clinical situa- 
tions is needed. More important, perhaps, is the need 
to recognize and evaluate different clinical responses — 
to abnormal FHR patterns in patients with specific ari- 


. tepartum risk factors. 


Role of physician attitudes. The second finding of 
this study is that self-identified high users of electronic 
fetal monitoring differ significantly from low users in 
their attitudes toward electronic fetal monitoring and 
in their responses to clinical scenarios. This finding 
supports the conclusion that variation in physician at- 
titudes is associated with variation in the interpretation 
of fetal monitor tracings. 

In this study, large disagreement over the need for 
cesarean section was observed in three of the six sce- 
narios. These three scenarios can be characterized as 
an ominous tracing in a low-risk patient, a subtly om- 
inous tracing (presumably perceived as an equivocal 
tracing) in a high-risk patient, and an equivocal tracing 
in a high-risk patient. 

As mentioned in the introduction to this paper, sug- 
gested sources of disagreement in the management of 
labor include monitoring technique, use of scalp pH 
testing, and different levels of skill in interpreting trac- 
ings.* * Other possible factors are different experience 
regarding the prognosis of certain patterns, different 
philosophies and attitudes about fetal monitoring, and 
differences in attitudes about the risks and benefits of 
early intervention in labor. 

Of these factors, only interobserver variability in 
reading electronic fetal monitoring patterns has been 
formally studied. Cohen et al.'' found that electronic 
fetal monitoring experts agreed on the need for inter- 
vention for various FHR patterns 59% to 69% of the 
time. Beaulieu et al.” found even greater disagreement 
among five experienced obstetricians who reviewed 150 
cardiotocograms. In their study, the proportion of trac- 
ings assessed as normal ranged from 39% to 75%, and 
the proportion assessed as abnormal from 3% to 43%. 
Neither of these studies formally tested knowledge, 
technical skill, or other factors which might account for 
disagreement. However, Cohen et al." felt that their 
results supported the role of variation in the degree of 
interventionism as an explanatory factor. Using a dif- 
ferent approach, Hall and Alexander” studied three 
practices with different indications for monitoring. The 
three groups had very different cesarean section rates 
despite similar patient populations and perinatal out- 
comes. The authors concluded that physician attitudes 
and clinical judgment accounted for the observed dif- 
ferences. 
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Our study verifies a role for physician attitudes in - 


disagreement over which patients require cesarean sec- 
tion. Low users of electronic fetal monitoring tended 
to have lower cesarean section rates for both low-risk 
and high-risk patients with ominous tracings. We found 
no significant differences in training, practice, or 
knowledge between high and low users. However, the 
obstetrician’s choice of whether to monitor routinely 
(high users) or selectively (low users} was associated with 
significant differences in attitudes regarding the ben- 
efits and costs of electronic fetal monitoring. 

On the other hand, our data suggested that these 
attitudinal differences did not extend to disagreements 
about the value of the cesarean section. In Fig. 3, we 
show that the study physicians had a high degree of 
agreement between the probability of fetal death or 
damage and the need for cesarean section. The degree 
of agreement was the same for both high and low users. 
Thus variation in the physicians’ decisions to intervene 
was due to variations in their assessment of the seri- 
ousness of the electronic fetal monitoring tracings 
rather than to variations in their assessment of the value 
of the intervention. 

The low cesarean section rate among low users for 
the first tracing stands in distinct contrast to the rates 
at which high users and experts chase cesarean section, 
and this raises questions about the appropriateness of 
the low users’ choices in this scenario. The roles played 
by knowledge and skill in evaluating tracings cannot be 


judged by our results. However, the cesarean section . 


rates observed raise the possibility that existing strat- 
egies do not enable many obstetricians to optimally se- 
lect patients for intervention, Because of the necessity 
to monitor from 1000 to 10,000 labors to prevent one 
hypoxic death," it is important that the obstetrician se- 
lect for intervention all patients who might benefit from 
termination of labor. Given the wide variation in elec- 
tronic fetal monitoring interpretation seen in this study, 
the clinician’s ability to identify the most ominous trac- 
ings should be the subject of further studies. 

A weakness of this study is the small number of trac- 
ings examined. Cardiotocograms are complex and var- 
ied records, and a small selection cannot be taken as 
representative of all abnormal tracings. In selecting the 
tracings, it was intended that a range of abnormal trac- 
ings be compared. The proportion of abnormal trac- 
ings which fall into one of these three categories may 
be small. The results, therefore, cannot be considered 
to reflect the physicians’ responses to other combina- 
tions of FHR patterns or their ease of interpretation. 
A second weakness is the reliance on self-reported, sim- 
ulated responses to clinical information. This study 
shares the problems of all case history simulations. The 
conclusions of this study must, therefore, be tested in 
practice before they are accepted. 
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It may be added that a survey of obstetric opinion 
can only be a preliminary step in the study of observer 
disagreement and management strategies. The find- 
ings of this study should be seen as evidence of the 
uncertainty that remains in the clinical application of 
fetal monitor information. An appropriate response to 
such uncertainty would be to identify the sources of 
disagreement and compare, in the clinical setting, the 
results of different strategies for reducing this uncer- 
tainty. 

Certainly, our study should add impetus to the need 
to study the role of antepartum risk factors and phy- 
sician attitudes in obstetric decision-making. Such stud- 
ies would lead to a clearer understanding of the im- 
portant interactions between clinical and human factors 
as they affect one of the most important decisions an 
obstetrician can make. 


We are indebted to Dr. Anna McHargue and Dr. 
Bruce Work for their helpful suggestions on question- 
naire and study design. 
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Intrapartum fetal heart rate monitoring of the extremely 


premature fetus 


Anthony M. Vintzileos, M.D., Winston A. Campbell, M.D., Richard J. Dreiss, M.D., 


Spero Neckles, M.D., and David J. Nochimson, M.D. 


- Farmington, Connecticut 


When cesarean section is not warranted because of extreme prematurity, continuous electronic fetal heart 
rate monitoring during the intrapartum period and in utero resuscitation of the distressed fetus are 
indicated, especially in cases of borderline fetal viability. Two cases are presented to illustrate the benefit 
of such measures when fetal distress occurs and the fetus is judged to be too small for operative 


’ intervention. (AM J OBSTET GYNECOL 1985;151:744-5.) 


Key words: Fetal heart rate monitoring, premature fetus 


The decision for operative delivery in cases of ex- 
treme prematurity and fetal distress is usually based 
upon the estimated gestational age, fetal weight, and 
the corresponding neonatal survival rate of the insti- 
tution where the neonate is born. This report pertains 
to two cases of borderline extreme prematurity where 
the judgment was made not to subject the mother to 
operative intervention for fetal reasons, because the 
chances for neonatal survival were judged to be less 
than reasonable. 


Case reports 


Case 1. A 29-year-old white woman, gravida 5, para 
1, abortions 3, with a last menstrual period on October 
4, 1983, was referred to the University of Connecticut 
Health Center at 23⁄2 weeks’ gestation because of pre- 
mature rupture of the membranes. 

Ultrasound examination revealed a singleton fetus 
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in a vertex presentation. The biparietal diameter, head 
circumference, abdominal circumference, and femur 
length were all compatible with 23 to 24 weeks’ gesta- 
tion. The estimated fetal weight! determined by ultra- 
sonography was 600 gm. 

On the second hospital day, the patient developed 
chorioamnionitis and the decision for delivery was 
made. The decision was. also made not to subject the 
mother to cesarean section in the event of fetal distress, 
because the fetus was judged to have a less than rea- 
sonable chance for survival because of the extremely 
low gestational age and estimated weight. However, it 
was feit that the fetus should be given the benefit of 
continuous electronic fetal heart rate monitoring and 
supportive medical therapy (changes in maternal po- 
sition, oxygen administration) to minimize hypoxia if 
fetal distress developed. Early in the course of labor 
the fetus exhibited deep variable decelerations which 
required frequent maternal positioning, oxygen ad- 
ministration, and careful adjustments of the adminis- 
tered oxytocin. This treatment resulted in a normal 
fetal heart rate tracing throughout the active phase of 
labor. After 10 hours of labor a male infant weighing 
630 gm was delivered over a midline episiotomy, with 
Apgar scores of 3 and 7 at 1 and 5 minutes, respectively. 
The cord blood gas values were reported to be as fol- 
lows: pH = 7.34, Po, = 22.2 mm Hg, Pco, = 43.3 mm 
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Hg, and base excess = —4 mol/L. The infart subse- 
quently did very well-with no major complications and 
is alive and well at the time of this writing. The mother 
was discharged on the third postpartum day in good 
condition. 

Case 2, A 23-year-old black woman, gravida I, para 
0, with a last menstrual period on September 10, 1982; 
was referred to the University of Connecticut Health 
Center at 23 weeks’ gestation because of premature 
labor, rupture of the membranes, and vaginal bleeding. 
On admission, the cervix was dilated 4 cm and uterine 
contractions were present, every 2 to 3 minutes. Ultra- 
sound examination was compatible with a singleton fe- 
tus in a vertex presentation. The biparietal diameter, 
head circumference, abdominal circumference, and fe- 
mur lerigth were all compatible with approximately 23 
weeks’ gestation and the estimated fetal weight was 610 
gm. Internal fetal heart rate monitoring revealed the 
presence of deep variable decelerations with uterine 
contractions occurring every 2 to 3 minutes. The fetus 
was judged to be very small for an operative delivery, 
but intensive in utero resuscitation was started with 
oxygen administration and frequent maternal posi- 
tional changes including knee-chest position. The fetal 
heart rate tracing improved, and 5 hours later a feinale 
infant, weighirig 640 gm, was born over a midline episi- 
otomiy with Apgar scores of 4 and 7 at 1 and 5 minutes, 
respectively. The cord blood gas values were as follows: 

= 7.28, Po. = 16 mm Hg, Pco, = 30 mm Hg, and 
base excess = ~6 mol/L. The infant had no major 
complications in the neonatal period and was dis- 
charged alive and well at 4 months of age. The mother 
was discharged on the second postpartum day in very 
good condition. 


Comment f ! 

For the past decade, there has been a significant im- 
provement in neonatal mortality and morbidity follow- 
‘ing preterm delivery, especially in the very low—birth 
weight infant (<1500 gm).? The main factors respon- 
sible for this improved outcome are the aggressive 
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neonatal approach for resuscitation, ventilation, and 
intensive care for the preterm infant as well as the 
availability of fetal assessment by electronic fetal heart 
rate monitoring during the antepartum and intrapar- 
tum periods. However, there alwavs seems to be a limit 
dependent upon gestational age, estimated fetal weight, 
and intensive care nursery facilities below which ag- 
gréssive management with, cesarean section is not war- 
ranted. In such borderline cases, electronic fetal heart 
rate monitoring should not be abandoned as has been 
the usual practice by many physicians. Our cases illus- 
trate the significance of continuous electronic fetal 
heart rate monitoring and medical treatment with in 
utero resuscitation if fetal distress occurs during labor. 
In spite of evidence of fetal distress early in the course 
of labor, frequent changes in maternal position, oxygen 
administration, and cautious administration of oxytocin 
resulted in normal fetal heart rate tracings throughout 
most of the active phase of labor and normal cord blood 
pH in both cases. The in utero fetal resuscitation by 
these means should not be denied to the extremely 
premature fetus just because the decision was made hot 
to subject the mother to cesarean section. In view of 
the tendency to underestimate fetal weight in preterm 
gestations, electronic, fetal heart rate monitoring and 
supportive measures to minimize fetal distress become 
imperative in the intrapartum management of such 
borderline cases. Nontreatment or failure to provide 
simple supportive measures to the distressed fetus in 
cases of borderline extreme prematurity could poten- 
tially expose the responsible physician to medical and 
legal ramifications. 


REFERENCES 


1, Shepard MJ, Richards VA, Berkowitz RL, et al. An eval- 
uation of two equations for predicting fetal weight by ul- 
trasound. AM J OBSTET GYNECOL 1982;142:47. 

2. Haesslein HC, Goodlin RC. Delivery of the tiny newborn: 
AM J OBSTET GYNECOL 1979; 134:192. 


Subfractions of high-density lipoprotein cholesterol during 
estrogen replacement therapy: A comparison between 
progestogens and natural progesterone 


U. B. Ottosson, M.D., B. G. Johansson, M.D., and B. von Schoultz, M.D. 


Umeå and Stockholm, Sweden 


Subfractions of high-density lipoprotein cholesterol and its apolipoproteins were followed up in 58 . 
postmenopausal women during three cycles of unopposed estrogen replacement therapy with 2 mg of . 
estradiol valerate daily. During the last 10 days of the following three cycles the women received sequential 
addition of either 250 pg of levonorgestrel, 10 mg of medroxyprogesterone acetate, or 200 mg of natural 

` micronized progesterone. Both progestagens significantly decreased total high-density lipoprotein cholesterol 
as weil as subfraction 2 of high-density lipoprotein. Data suggest that doses and relative biologic activity - 
of 19-norsteroids and 17-hydroxyprogesterone derivatives are more important for their metabolic effects 
than are qualitative differences. Natural progesterone had no apparent influerce on high-density lipoprotein 
cholesterol or its subfractions and may develop intc an attractive alternative to synthetic progestogens. (Am 


J Osstet GYNECOL 1985;151:746-50.) 


Key words: Menopause, high-density lipoprotein cholesterol, estrogen, progesterone 


Epidemiologic data suggest that estrogens may re- 
duce the risk of atherosclerosis and ischemic heart dis- 
ease after menopause.’ This effect has been related to 
alterations of the serum. lipoprotein profile and espe- 
cially to the increased concentrations of high-density 
lipoprotein cholesterol during therapy.” * During es- 
trogen replacement therapy the sequential addition of 
a progestogen is currently recommended. Several stud- 
ies have demonstrated that progestogens are protective 
against excessive endometrial proliferation.** In clin- 


ical practice two main groups of synthetic progestogens ` 


are used to mimic the effects of natural progesterone. 
While 19-norsteroids such as norgestrel and noreth- 
indrone are known to reverse the effects of estrogens 
on lipoprotein metabolism and to decrease high-density 
lipoprotein cholesterol, medroxyprogesterone acetate, 
which is a 17-hydroxyprogesterone derivative, is gen- 
erally considered to have no such effect.** Recently an 
orally active preparation of micronized progesterone 
has become available, which theoretically might offer 
an alternative treatment with certain metabolic advan- 
tages.* © In the present study the effects of different 
progestogens and micronized progesterone on the cho- 
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lesterol fraction of high-density lipoprotein, its 
subgroups, and apolipoproteins were compared during 
Postmenopausal replacement therapy. 


Material and methods - 


Subjects. A total of 58 women 1 aged 46 to 69 years 
(mean age 53 years) attending the clinic because. of 
typical symptoms of estrogen deficiency were recruited 
for the study. All of thé women had had their last men- 
strual period at least 6 months earlier and all had in- 
creased serum follicle-stimulating hormone (FSH) val- 
ues. They were apparently healthy and without any 
medication for the previous 3 months. 

Hormonal treatment. All of the women were pri- 
marily treated with tablets of 2 mg of estradiol valerate 
daily. Treatment was prescribed cyclically for 3 weeks 


‘with an interval of 1 week. After the third cycle they 


were randomly allocated to three groups for sequential 
addition of different progestogens. Progestogens were 
given during the last 10 days of each treatment cycle. 


‘Twenty women received 250 jg of levonorgestrel daily, 


20 women received 5 mg of medroxyprogesterone ac- 
etate twice daily, and 18 women were given 100 mg of 
micronized progesterone (Laboratoires Besins Iscov- 
esco, Paris, France) twice daily. 

Venous blood samples were drawn before therapy 
was started and subsequently at clinical examinations 
during the last days of the third, fourth, and sixth cy- 
cles. Serum was collected and stored at — 20° C until 
analyzed. 

Serum lipid arid lipoprotein analyses. Determina- 
tions of total serum cholesterol and the cholesterol con- 
tent of high-density lipoprotein and subfraction 3 of 
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Table I. Serum levels (mean + SEM) of FSH, total plasma cholesterol, high-density lipoprotein 
cholesterol, its subfractions, and main apolipoproteins in 58 postmenopausal women before and after 3 
months of cyclic replacement treatment with 2 mg of estradiol valerate daily 


Serum concentrations measured 


FSH (U/L) 

Total cholesterol (mmol/L) 

High-density lipoprotein cholesterol (mmol/L) 

Subfraction 2 of high-density lipoprotein 
cholesterol (mmol/L) 

Subfraction 3 of high-density lipoprotein 
cholesterol (mmol/L) 

Apolipoprotein AI (%) 





Before treatment Third cycle 
72.32 + 5.01 BLT + 4.08" 
6.67 + 0.12 6.30 + 0.11* 
1.20 + 0.04 1.31 + 0.04* 
0.63 + 0.04 0.73 + 0.04* 
` 0.56 + 0.01 0.58 + 0.02 
92.36 + 2.14 100.65 + 2.18% 
97.02 + 2.55 103.71 + 3.23+ 





Apolipoprotein AII (%) 


*p<0.001. ` 
+p<0.01. 


high-density lipoprotein were performed enzymatically 
with a cholesterol oxidase-peroxidase technique witha 
commercially available kit (CHOD-PAP kit 187318) 
from Boehringer Mannheim (Houston, Texas). 
High-density lipoprotein cholesterol was determined 
after removal of very—low-density lipoprotein and low- 
density lipoprotein by precipitation with heparin—man- 
ganese chloride. Subclass 3 of high-density lipoprotein 
was obtained by further precipitation of subfraction 2 
high-density lipoprotein from high-density lipoprotein 
with dextran sulfate (mean molecular weight 15,000) 
as described by Gidez et al.'' The level of subfraction 
2 high-density lipoprotein cholesterol in serum was ob- 
tained by subtracting subfraction 3 high-density lipo- 
protein from high-density lipoprotein cholesterol. 
Analyses of A apolipoproteins. Serum apoprotein 
AI levels were determined by electroimmunoassay. A 
monospecific rabbit antiserum to human apoprotein AI 
was used. The immunoelectrophoretic runs were per- 
formed in Tris-barbital buffer, pH 8.6, overnight at a 
potential gradient of 2 V/cm.” All samples from indi- 
vidual women were run on the same plate. Pooled 
plasma from healthy blood’ donors was used as stan- 
dard. The relative levels of apoprotein AI were ex- 
pressed as a percentage of the plasma standard. l 
' Serum apoprotein AII levels were determined in the 
same way with a monospecific rabbit antiserum to hu- 
man apoprotein AI with the exception that 3% (w/v) 
polyethylené glycol (molecular weight 6000) was in- 
cluded in the agarose gel in order to obtain more dis- 
tinct immunoprecipitates. ` 
Statistical methods. Statistical significance was as- 
sessed by Student's ¢ test for paired samples and Wil- 


coxon’s signed rank test. Values of p < E 05 were con- 


sidered statistically significant. 


` Results 


Clinical observations. All of the women reported 
subjective relief from vegetative symptoms such as hot 
flashes and sweats. No changes in body weight or blood 


pressure were recorded. All of the women who were 


`- treated with estradiol valerate and synthetic progesto- 


gens and who had a uterus had small to modest with- 
drawal bleeding during the week off treatment. Two 
of these 40 women had previously undergone hyster- 
ectomy for benign conditions. Of the 18 women re- 
ceiving micronized progesterone, prior to the study one 
woman underwent removal of the uterus because of 
myoma. Ten women had regular and two women oc- 
casional withdrawal bleeding, whereas five noticed no 
bleeding at all during the course of the study. 

Laboratory data. Unopposed estrogen replacement 
therapy of 58 women with 2 mg of estradiol valerate 
daily significantly increased the mean serum concen- 
trations of high-density lipoprotein and subfraction 2 
high-density lipoprotein cholesterol and the relative 
concentrations of the apolipoproteins AI and AII. Lev- 
els of FSH and total cholesterol declined while subfrac- 
tion 3 of high-density lipoprotein cholesterol was un- 
changed (‘Table I). Among the various subfractions, the 
second subfraction of high-density lipoprotein choles- 
terol was relatively the most sensitive to the estrogenic 
effect. 

When the women had been allocated to three groups 
for progestogen addition, there were no significant dif-. 
ferences with respect to age, FSH values, or lipopro- 
teins between the two subgroups treated with levo- 
norgestrel and medroxyprogesterone acetate. The 
women in the progesterone group did not differ from 
those taking medroxyprogesterone acetate but they had 
somewhat lower values for high-density lipoprotein 
cholesterol and apolipoprotein AI than those receiving 
levonorgestrel. 

The sequential addition of levonorgestrel signifi- 
cantly decreased high-density lipoprotein cholesterol 
and in particular the second subfraction of high-density 
lipoprotein cholesterol, whereas the third subfraction 
was unchanged. The decreases, which were apparent 
after one cycle, were about 18% and 28% (p < 0.01) 


_ for high-density lipoprotein cholesterol and the second 
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Changes induced by levonorgestrel (per cent) 








-304 
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Fig. 1. Percentage of change in mean total cholesterol and 
high-density lipoprotein cholesterol, its subfractions, and apo- 
lipoproteins following the sequential addition of 250 pg of 
levonorgestrel daily in. 20 estrogen-primed postmenopausal 
women. Key to symbols: Total cholesterol, x--—x; high-den- 


sity lipoprotein cholesterol, x- - -x; subfraction 2 of high-den- ' 


sity lipoprotein cholesterol, e-———e; subfraction 3° of high- 
density lipoprotein cholesterol, o—o; apolipoprotein AI, 
@- - +e; apolipoprotein AII, o- - -o. *p < 0.05; **p < 0.01. 


subfraction of high-density lipoprotein cholesterol, re- 
spectively, and thereafter remained stable (Fig. 1). The 
same decline was found for apolipoprotein Al, whereas 
only weak transitory changes were recorded in apoli: 
poprotein AII and total cholesterol. Significant effects 
on the lipoprotein pattern also were found after’ the 
administration of medroxyprogesterone acetate. Re- 


sults were quite similar to those of the levonorgestrel . 


group; in that the second subfraction of high-density 


lipoprotein and high-density lipoprotein cholesterol , 


were the most sensitive parameters. The decrease was 
less pronounced bút at the end of the third cycle high- 
density lipoprotein and subfraction 2 of high-density 
lipoprotein cholesterol were reduced by 8% and 17% 
(p < 0.01) (Fig. 2). The apolipoproteins were un- 
changed in this group. In women treated with micron- 
ized progesterone no significant changes in high-den- 
sity lipoprotein cholesterol or any of its subfractions 
were observed (Fig. 3). 


Comment 
Apart from the protection against endometrial hy- 


perproliferation, most other effects of progestogen ad- - 


dition during estrogen replacement therapy are basi- 
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Fig. 2. Percentage of change in mean total cholesterol and 
high-dens:ty lipoprotein cholesterol, its subfractions, and apo- 
lipoproteins following the sequential addition of 5 mg of me- 
droxyprogesterone acetate twice daily in 20 estrogen-primed 
postmenopausal women. For key to symbols, see Fig. 1. 


cally unwanted and of little benefit to the patient. 
Therefore the choice of an appropriate progestogen 
is an important matter. Presently it is believed that 
there are clinically important differences between 19- 
norprogestogens and 17-hydroxyprogesterone deriva- 
tives.” Medroxyprogesterone acetate is often preferred 
because it has few androgenic side effects and is re- 
ported to have little or even a beneficial influence on 
blood lipids.** l i 
While the present study confirms previous observa- 
tions that levonorgestrel addition reduces high-density 
lipoprotein cholesterol in estrogen-primed postmeno- 
pausal women, it also demonstrates a similar effect of 
medroxyprogesterone acetate in a dose of 10 mg daily 
that is at variance with previous reports.®® Hirvonen 
et al. found the androgenic progestogens of the 19- 
nortestosterone series to reduce high-density lipopro- 
tein cholesterol but concluded that medroxyprogester- 
one acetate had no such effect. Although the treatment 
regimen and the given doses of estrogen and medroxy- 
progesterone acetate were the same as in the present 
study, the clinical material consisted of only six post- 
menopausal women and indeed a slight but not statis- 
tically significant decrease of high-density lipoprotein 
cholesterol was present. Furthermore, other reports 
that medroxyprogesterone acetate will not interfere 
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with lipoprotein metabolism have been based on com- 
paratively few clinical observations, and often small but 
insignificant changes have been recorded.’ * In our 
group of 20 postmenopausal women, at the end of the 
third treatment cycle, levels of high-density lipoprotein 
cholesterol and of subfraction 2 of high-density lipo- 
protein cholesterol were significantly reduced (p < 
0.01). Though less pronounced, the pattern of the de- 
cline for the different lipoproteins was quite similar to 
that in women receiving levonorgestrel (Figs. 1 and 2). 
The high-density lipoprotein cholesterol consists of sev- 
eral subfractions. The protective role of high-density 
lipoprotein with regard to coronary heart disease has 
been attributed in particular to the second subfraction 
of high-density lipoprotein.? Among the various high- 
density lipoprotein components subfraction 2 was the 
most sensitive to progestogen addition, decreasing after 
3 months by 17% and 25% for medroxyprogesterone 
acetate and levonorgestrel, respectively. Observations 
that parenteral administration of high doses of me- 
droxyprogesterone acetate (for instance, during cancer 
treatment) only moderately decreases high-density li- 
poprotein cholesterol? have also been taken as evidence 
that the 17-hydroxyprogesterone derivatives are harm- 
less compared to the 19-norsteroids. It should be re- 
called, however, that the route of administration is im- 
portant in regard to the effects of steroid hormones on 
the liver. For example, oral estrogen therapy will in- 
crease the serum concentration of several estrogen-sen- 
sitive liver proteins, including high-density lipoprotein 
subfractions, in a dose-dependent manner, whereas 
there is no such effect when equipotent amounts of 
estrogen are given percutaneously.'*"® Even high doses 
of estrogen given as intramuscular injections failed to 
produce increased amounts of the pregnancy zone pro- 
tein, which is highly sensitive to oral estrogens." 

The present data suggest that doses and relative bi- 
ologic activity of various progestogens are more im- 
portant for their metabolic effects than are qualitative 
differences. On the analogy of previous reports on 
high-density lipoprotein cholesterol with the present 
study, levels of apolipoprotein AI, which is the major 
protein component of high-density lipoprotein, were 

. found to be significantly depressed in women receiving 
250 wg of levonorgestrel daily whereas there was only 
a slight and insignificant decrease after 10 mg of me- 
droxyprogesterone acetate daily (Figs. 1 and 2). How- 
ever, we do not think that it is justified to interpret this 
finding in terms of qualitative differences since there 
is little knowledge on the relative activity of the given 
doses. Comparative studies of the potency of various 
progestogens in different biologic systems are lacking. 
Adverse effects on blood lipids following administra- 
tion of high doses of 19-nortestosterone derivatives 
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Fig. 3. Percentage of change in mean total cholesterol and 
high-density lipoprotein cholesterol, its subfractions, and 
apolipoproteins following the sequential addition of 100 mg 
of natural progesterone twice daily in 18 estrogen-primed 
postmenopausal women. For key to symbols, see Fig. 1. 


such as 5 mg of norethindrone or 250 ug of levonor- 
gestrel may reflect overtreatment rather than side ef- 
fects especially related to these compounds. Indeed a 
low dose of norethindrone such as 1 mg, has little ef- 
fect on high-density lipoprotein cholesterol? but still 
significant biochemical effects on the endometrium.” 
Recently megestrol acetate, also a 17-hydroxyproges- 
terone derivative, was found to decrease high-density 
lipoprotein cholesterol in climacteric women.” Thus 
the two groups of progestogens are probably equally 
suitable for sequential addition during estrogen re- 
placement therapy. 

Clinical treatment with natural progesterone has pre- 
viously been hampered by the lack of an orally active 
preparation but, recently, significant absorption after 
oral administration of micronized progesterone has 
been demonstrated.’ A single dose of 100 mg yields 


` luteal phase values of circulating progesterone.” The 


present dose of 100 mg twice daily had no apparent 
influence on high-density lipoprotein cholesterol or 
apolipoproteins but was insufficient to provoke shed- 
ding in five of 17 women. Regular withdrawal bleeding 
occurred in 10 women and no clinical side effects such 
as weight gain or mood changes were reported. Re- 
cently 200 to 300 mg has been found to exert significant 
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effects on the endometrium of postmenopausal women 
during estrogen replacement therapy.” It seems un- 
likely that a somewhat higher dose than given in the 
present study should adversely affect the serum lipo- 
protein pattern. 


Micronized progesterone may develop into an at- 
tractive alternative to synthetic progestogens in clinical 


practice. Further studies on its therapeutic efficacy and 
possible side effects are necessary. 


We thank Mrs. M. Isaksson and Mrs. M. Wallén for 
skillful technical assistance. 
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Recurrent abortions, thromboses, and a circulating 


anticoagulant 


Kali Eswaran, M.D., and Saul W. Rosen, Ph.D., M.D. 
Cheverly and Bethesda, Maryland 


A syndrome occurring recently in young women and consisting of recurrent abortions, thromboses, and a 
circulating anticoagulant is described. It is suggested that an antiphospholipid antibody may be 
responsible for this clinical complex. (AM J OBSTET GYNECOL 1985;151:751-2.) 


Key words: Abortion, thrombosis, anticoagulant, syndrome 


In the past few years a novel syndrome has been 
recognized in certain young women. The illness in- 
cludes recurrent abortions, thromboses, and (paradox- 
ically) a circulating anticoagulant. We report a case of 
this syndrome and review recent studies suggesting that 
an antiphospholipid antibody may be responsible for 
the entire clinical complex. 


Case report 


A 26-year-old woman was admitted in November, 
1983, with pain in the left upper thigh of 5 days’ du- 
ration. Six weeks earlier, she had been delivered of a 
healthy baby. She had a history of four spontaneous 
first-trimester abortions, one in 1975, two in 1976, and 
one in 1980. In June, 1983, she received penicillin for 
a positive serologic test (VDRL) for syphilis. She had 
no history suggestive of systemic lupus erythematosus, 
jaundice, or prolonged or inappropriate bleeding. 

Admission temperature was 38.9° C. There was a 10 
cm area of tenderness over the left femoral triangle, 
and the circumference of the left thigh was 4 cm greater 
than that of the right. Hematocrit was 26%; leuko- 
cytes, 9600/uL with 67% neutrophils and 33% lympho- 
cytes; and platelets, 440,000/L. A direct Coombs test 
was positive. Antinuclear antibodies were detected at 
1:5120, with a speckled pattern. Anti-DNA (native), 
anti-extractable nuclear antigen, anti~smooth muscle, 
and. antiribonuclecprotein antibodies, and a lupus er- 
ythematosus cell preparation were all negative, as was 
a Treponema pallidum immobilization test. 

Prothrombin time was 12.1 seconds (normal, 11.5); 
partial thromboplastin time, 50 seconds (normal! 31 sec- 
onds); and Lee-White clotting time, 14 seconds (nor- 
mal, 11 to 15 seconds). A reptilase time was normal. 
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The factor II level was 98% of normal. Addition of an 
equal volume of normal plasma (mixing study) did not 
correct the prolonged partial thromboplastin time, and 
confirmation of the “lupus anticoagulant” was obtained 
by the thromboplastin inhibition test. 

Heparin was given for the deep vein thrombosis 
which had been confirmed by blood pool venography, 
and glucocorticoids were given for persistent fever, 
painful thrombophlebitis, and possible hemolytic ane- 
mia. After 10 days of heparin, warfarin was started, 
glucocorticoids were rapidly tapered, and the patient 
was discharged on a regimen of warfarin in a dose 
sufficient to elevate the prothrombin time to approxi- 
mately 2.5 times normal. Three weeks after discharge, 
the left thigh was no longer painful or tender. 


Comment 


Our patient had a false positive test for syphilis, an 
elevated titer of antinuclear antibodies, and a positive 
Coombs test, but she did not meet the criteria for a 
diagnosis of systemic lupus erythematosus. The salient 
feature of her case was the circulating anticoagulant. 

An antithromboplastin type of circulating anticoag- 
ulant was. first recognized in patients with systemic lu- 
pus erythematosus and was subsequently given the 
name “lupus anticoagulant.” This term is somewhat 
misleading, since the same anticoagulant activity may 
be present in a variety of disorders. As many as half of 
all patients with circulating antithromboplastin anti- 
coagulants do not appear to have systemic lupus ery- 
thematosus.' Moreover, a history of clinically significant 
bleeding is unusual in these patients, despite the pro- 
longed partial thromboplastin time. Paradoxically, the 
incidence of thromboses appears to be high in patients 
who have an antithromboplastin anticoagulant. Inflam- 
mation and thrombosis of a leg vein, as in our patient, 
may occur. Thromboses of other veins or thromboses 
in the arterial circulation may also occur. A number of 
patients have had pulmonary emboli as well. 

Fetal wastage is also correlated with the presence of 
the antithromboplastin anticoagulant. In their provoc- 
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ative paper drawn from 20 years’ experience at the 
National Center of Blood Transfusion in Paris, Soulier 
and Boffa? reported on three patients, each of whom 
had a circulating antithromboplastin anticoagulant and 
each of whom also had repetitive abortions (eight in 
Case 1, six in Case 2, five in Case 3) and thromboem- 
bolic accidents. Like our patient, none of these women 
met the standard diagnostic criteria for systemic lupus 
erythematosus, although fetal wastage is a well-known 
concomitant of that disorder. 

Recent work has led to the suggestion that a common 
defect may be responsible for this spectrum of abnor- 
malities. It has been suggested that the antibody re- 
sponsible for antithromboplastin activity is directed 
against phospholipid epitopes and interferes with the 
“prothrombinase” complex (factor X,, factor V, cal- 
cium, phospholipid). This or a similar antibody is also 
probably responsible for the biologic false positive test 
for syphilis, long known to be associated with systemic 
lupus erythematosus, and in this context the antibody 
has been called an anticardiolipin. Indeed, monoclonal 
anti-DNA antibodies derived from patients with SLE 
show polyspecificity and can bind to phospholipids as 
well as to polynucleotides. Antiphospholipid antibodies 
are also able to inhibit the production of prostacyclin, 
a potent blocker of platelet aggregation. Possibly by 
binding to phospholipid in the cell membrane, these 
antibodies prevent the release of arachidonic acid, a 
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precursor in the biosynthesis of prostacyclin. Reduced 
production of prostacyclin would be expected to be 
associated with an increased frequency of thrombotic 
events. 

Prospective studies should be undertaken to deter- 
mine whether it is cost-effective to look for an anti- 
phospholipid antibody in women with recurrent abor- 
tions and in patients with unexplained thromboses or 
a biologic false positive test for syphilis; a sensitive ra- 
dioimmunoassay is now available for such screening. 
Administration of glucocorticoid and aspirin to six 
women with an antiphospholipid antibody and a history 
of intrauterine death in all 14 of their combined pre- 
vious pregnancies resulted in suppression of the levels 
of the antibody in five patients. All five of these patients 
subsequently gave birth to live infants.” Similar therapy 
might benefit patients with recurrent thromboses. 


We thank Drs. Paul Plotz, Margaret Rick, Gerald 
Marti, and Martin Weltz for helpful discussions. 
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An unusual presentation of a case of staphylococcal 


pericarditis during pregnancy 


Guillermo J. Valenzuela, M.D., Brian J. Koos, M.D., and Alberto Mejias, M.D. 


_ Loma Linda, California 


A case of a pregnant, drug-addicted patient with a pyogenic pericarditis without the systemic infectious 
manifestations is described. (AM J OBSTET GYNECOL 1985;151:752-3.) 


Key words: Pregnancy, pericarditis 


Acute pyogenic pericarditis is normally characterized 
by chest pain, fever, pericardial friction rub, and 
changes in the electrocardiogram. It is usually second- 
ary to a septic focus somewhere else. Acute pyogenic 
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pericarditis has been reported to present in a similar 
manner during pregnancy'; however, this condition 
can occur without all of these classical findings as shown 


. by this unusual case. 


Case report 

L. H., a 30-year-old, gravida 8, para 6, abortus. 1 
woman, presented at 29 weeks’ gestation by dates with 
a 3-day history of chest pain and mild shortness of 
breath. She denied fever and chills, although 2 weeks 
previously she had symptoms of an upper respiratory 
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infection. The patient had a history of drug addiction 
and had been on methadone for the past 3 months. On 
physical examination, she was afebrile with a blood 
pressure of 120/70 mm Hg, a pulse of 94 bpm, and a 
respiratory rate of 18/min. The lungs were clear to 
auscultation. The heart had a regular rhythm with dis- 


tant sounds, and no murmur was heard. Fresh needle 


marks were found on both forearms. The white blood 
cell count was 720C/mm?* with a normal differential 
count. The hematocrit was 31%. An electrocardiogram 
showed diffuse ST segment elevation, and a chest 
x-ray film revealed an enlarged heart shadow. Arterial 
blood gas values were pH of 7.49, PCC, of 26, and Pos 
of 102. Obstetric ultrasound showed a pregnancy at 25 
weeks gestation. Although the findings were consistent 
with acute pericarditis, the patient refused hospital ad- 
mission. 

One week later she presented with increasing chest 
pain, shortness of breath, and leg edema. Physical ex- 
amination was unchanged except fora heart rate of 
104 bpm, pulsus paradoxus, and bilateral leg edema. 
At this-time the hematocrit was 22.9%, and the white 
blood cell count was 12,000 with a normal differential 
count. An electrocardiogram showed a pericardial ef- 
fusion but no valvular abnormalities. Liver enzymes 
(serum glutamic oxaloacetic transaminase, 197; serum 
glutamic pyruvic transaminase, 172) and serum hap- 
toglobin levels (259, normal range = 27 to 139) were 
elevated. The cold agglutin titer was slightly elevated 
(1/16)..Hepatitis B antigen and antinuclear antibodies 
were not present. The patient was diagnosed as having 
acute pericarditis. She was treated with indomethacin 
(25 mg three times daily) and furosemide (20 mg four 
times daily) and was given a 2 unit transfusion of 
packed red blood cells. She was discharged when her 
symptoms improved; however, she required a subse- 
quent brief admission for chest pain. 

At 29 weeks’ gestation, by a reference ultrasound, 
she was admitted with increased shortness of breath, 
generalized edema, cool extremities, and a 9-pound 
weight gain within the previous week. She was afebrile, 
with a blood pressure of 104/90 mm Hg, a heart rate 


of 106 bpm, and a respiratory rate of 18/min. The lungs . 


were clear. The jugular veins were distended, and the 
heart sounds were decreased. The fundal height was 
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33 cm; fetal heart sounds were present. Pitting edema 
was present in the lower extremities. An echocardio- 
gram showed a persistent pericardial effusion but no 
valvular abnormalities. 

A pericardiectomy was carried out and 500 ml of 
purulent pericardial fluid was removed. A drain was 
placed within the pericardium for postoperative drain- 
age of pericardial fluid. Within a few hours of operation 
the patient went into labor and was delivered of a 29- 
week infant whose postnatal course was complicated by 
hyaline membrane disease, patent ductus arteriosus, 
and mild necrotizing enterocolitis. The mother devel- 
oped a pleural effusion on the third postoperative day 
which required chest tube drainage. The placenta, peri- 
cardium, and pleural fluid grew Staphylococcus aureus. 
The patient was treated with intravenous sodium naf- 
cillin for 12 days and then given vancomycin hydro- 
chloride and rifampin for 30 days. The mother was 
discharged after 1% months and the infant was dis- 
charged after 3 months. Both are doing well 3 months 
after discharge. 


Comment 


This case shows that severe acute pyogenic pericar- 
ditis can occur in a patient without fever or valvular 
abnormalities. This condition likely developed as a re- 
sult of intravenous drug use. However, it cannot be 
determined whether the bacterial infection occurred 
primarily or developed subsequent to viral pericarditis. 
Nevertheless, a bacterial etiology must be considered 
in drug addicts with pericarditis even if they are 
afebrile. 

Interestingly, the 4-week course of indomethacin 
therapy was not associated with pulmonary hyperten- 
sion in the newborn infant; however, after delivery the 
patent ductus arteriosus responded to indomethacin 
therapy. i 
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Abruptio placentae following snake bite 


Marcelo Zugaib, Ph.D., M.D., Alfredo C. S. D, de Barros, M.D., Roberto E. Bittar, M.D., 
Emmanuel de A. Burdmann, M.D., and Bussâmara Neme, Ph.D., M.D. 


São Paulo, Brazil 


A case in which, besides the clinical complications that commonly follow snake biting, abruptio placentae 
occurred i is reported here. None of the factors that are frequently associated with abruptio placentae 

were present. The laboratory tests performed showed that renal function was impaired and that a dramatic 
hypercoagulability was present. The relationship of the latter to the abruptio placentae is discussed. f 


(AM J OBSTET GYNECOL 1985;151:754-5.) 


Key words: Abruptio placentae, coagulation, snake bite 


Snake venom poisoning in pregnant women is a pe- 
culiar complication. No medical study about the asso- 
ciation of snake bite ánd pregnancy has been reported 
so far. 

A case of a pregnant woman who was bitten by a 
snake of the genus Bothrops and developed abruptio 
placentae, coagulation alterations, and acute renal fail- 
ure, is described here. 


Case report 


I. A. M. M., a 25-year-old white woman, gravida 2, 
para 1, came to our institution at 32 weeks of pregnancy 
complaining of genital hemorrhage of an hour’s du- 
ration. She reported having been bitten by a snake, 
identified as Bothrops jararaca,* 6 hours before and had 
received 150 mg of antibothrops serum. 

At physical examination she was in fair condition; 
she was pale (3+ to 4+) with a normal respiratory rate 
and without fever. The pulse was 80 bpm and the blood 
préssure was 100/80 mm Hg. Abdominal palpation 
showed uterine hypertonia. The uterine height was 32 
cm and the abdominal circumference 92 cm. Fetal 
heartbeats were absent. At vaginal examination the cer- 
vix was dilated 2.5 cm dilatation, and the membranes 
were intact. The fetus was in a vertex presentation. 
There was moderate discharge of dark blood during 
the examination. : 

After the diagnosis of abruptio placentae, amniotomy 
was carried out and the amniotic fluid was bloody. La- 
bor was induced with intravenous oxytocin. There was 
no progress in cervical dilatation, and a cesarean section 
was performed 6 hours later. A male stillborn infant 
weighing 2270 gm, with signs of recent death, was de- 
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livered. The placental weight was about 400 gm. Its 
insertion was corporeal, with 75% of the surface 
detached. 

During the postoperative period the patient dem- 


` onstrated marked oliguria, with increased plasma lev- 


els of urea and creatinine (Table 1). Simultaneously, 
laboratory tests of the coagulation profile showed signs 
of disseminated intravascular coagulation (Table I1). 
However, no clinical sign of coagulation disorder was 
observed at operation or during the postoperative pe- 
tiod. The renal function was shown to be altered until 
the fifth postoperative day. The patient had a normal 
puerperal course and was discharged on the seventh 
postoperative day. 


Comment 


Snakes belonging to the genus Bothrops are respon- 
sible for miost of the snake venom poisoning in Brazil. 
The venom of these snakes is characterized as proteo- 
lytic and coagulant in vivo and hemolytic in vitro.’ 
Among the most serious complications of poisoning by 
Bothrops are disseminated intravascular coagulation and 
acute renal failure.’ In this case, besides the above- 
mentioned clinical complications, the patient showed 
an obstetric one, abruptio placentae. 

Although it is difficult to prove a direct involvement 
of Bothrops venom in the genesis of abruptio placentae, 
a relationship was observed in the present case. The 
mechanism which causes abruptio placentae is un- 
known, although there are some frequently associated 
factors.? Among these factors are arterial hypertension, 
compression of the inferior vena cava, trauma, uterine 
abnormalities, and a short umbilical cord. None of these 
conditions was observed in this patient. , 

The toxins contained in the venom of snakes of the 
genus Bothrops are activating agents of the coagulation 
systems; thus it can be suggested’ that such a compli- 
cation may be related to the onset of abruptio placentae 
in this case. It has been shown that in cases of hyper- 
coagulabilizy there are fibrin deposition and formation. 
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Table I. Laboratory test results and urinary output 
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Hi ematocrit 
(%) 


Hemoglobin 


l 11.7 37 56 
2 11.4 35 65 
4 = = 104 
5 7.2 24 82 
6 6.8 23 58 
7 11.7 34 39 


Creatinine 


{mgidi) 














Urinary 
output (mif 
24 hr) 


Potassium 
(mEqiL) 


Sodium 
(mEq/L) 





1.7 136 5.8 410 
2.9 133 6.7 3000 
3.9 138 4.0 4000 
2.7 po = = 

1.8 137 4.2 1500 
1.6 = ae 2000 





Table II. Results of coagulation tests 





















Fibrinogen | Prothrombin | Resaleyication | Thrombin 





(mg/100 ml) | time (sec) time (sec) time (sec) 
2 120 (165-485) 15 (15) 66 (65-140) 15 (15 + 2) 
3 250 14 74 15 
9 390 14 97 15 






time (sec) . 














Activated Fibrin 
‘partial degradation 
throniboplastin Antithrombin III | products 






Platelets (mm°) (%) (ugiml) 





47 (47 ‘ 4) 65.10° 62 (60-120) 16 (0-12) 
(150-450 x 10%) 
44 42.10° 105 10 
40 165.10° 97 4 





Numbers in parentheses are normal values 


of thrombus in the microcirculation of several organs. 
The eventual fibrin deposition and microthrombus for- 
mation at the spongy layer of the basal decidua could 
cause a cleavage and the consequent abruptio pla- 
centae. 

In spite of abruptio placentae itself being a frequent 
cause of acute renal failure and of coagulation disor- 
ders, the participation of the Bothrops venom in causing 
impaired renal function and alteration of the coagu- 
lation system in‘ this case cannot be excluded. 

Since the patient came to our institution 6 hours after 
she had been bitten by the snake, it was not possible to 
establish whether the renal failure had occurred before 
the onset of the abruptio placentae. The experimental 


administration of the toxin contained in the venom of 
these snakes to pregnant animals may be an interesting 
means of demonstrating the pathogenetic mechanisms 
of abruptio. placentae in this pathologic model. 
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Lung hypoplasia and prolonged preterm ruptured membranes: 
A case report with implications for possible prenatal 


ultrasonic diagnosis 


Nancy A. Callan, M.D., Garrett H. C. Colmorgen, M.D., and Stuart Weiner, M.D. 


Baltimore, Maryland, and Philadelphia, Pennsylvania 


A case of lung hypoplasia complicating prolonged preterm ruptured membranes is described, and the possible 
implications for prenatal ultrasonic diagnosis are discussed. (AM J OBSTET GYNECOL 1985;151:756-7.) 


Key words: Fetal lung hypoplasia, premature rupture of membranes, ultrasound 


Oligohydramnios as the cause of the nonrenal fea- 
tures of Potters syndrome has been reported by 
‘Thomas and Smith.' Their “oligohydramnios tetrad of 
anomalies” included facial and ear anomalies, limb po- 
sitioning defects, growth retardation, and, most im- 
portant for the survival of the fetus, lung hypoplasia.' 

With the trends toward observation and expectant 
. Management in preterm rupture of the membranes, 
the association of oligohydramnios and lung hypoplasia 
becomes increasingly important. The following case il- 
lustrates an infant with lung hypoplasia following pro- 
longed rupture of membranes. 


Case report 

A 42-year-old, white woman, gravida 5, para 3-0-1- 
3, was referred to the Perinatal Section of Pennsylvania 
Hospital at 21 weeks’ gestation because of preterm rup- 
ture of the membranes which occurred at 12 weeks’ 
gestation during instrumentation. Despite knowledge 
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_ Table I. Ultrasound examinations 





of the poor prognosis for the fetus, the parents wished 
all measures for preservation of the pregnancy. 

At the time of her first admission, the patient was 
found to have a fundal height consistent with 16 weeks’ 
gestation. Fluid collected in the vaginal vault was pos- 
itive for amniorrhexis by both fern and Nitrazine test- 
ing. Several ultrasound examinations were performed 
over the course of her pregnancy. These revealed ` 
marked oligohydramnios and increasing fetal compres- 
sion with a decreasing ratio of thoracic circumference 
measured at the four-chambered view of the heart to 
abdominal circumference at the level of the umbilical 
vein (TC/AC) (Table 1). 

At 25 weeks’ gestation, she was readmitted because 


-of vaginal bleeding and was treated with bed rest; she 


underwent frequent fetal monitoring. At 29 weeks, she 
demonstrated signs of abruptio placentae and fetal dis- 
tress and underwent primary cesarean section. She was 
delivered of a 1355 gm living male infant with an Apgar 
score of 1 at both 1 and 5 minutes. Despite vigorous 
resuscitation, the infant died later on the morning of 
his birth. 

Postmortem examination revealed Potter’s facies, 
limb positioning defects, and pulmonary hypoplasia as 
evidenced by a combined lung weight of 18 gm (ex- 
pected, 29 gm), and histologic evidence of poor devel- 
opment of the alveolar sacs beyond the alveolar ducts. 
Further examination revealed focal intra-alveolar and 











Date 
1128183 2118183 311183 3118183 

Biparietal diameter 46 54 59 68 
Weeks’ gestation* 20.4 22.8 24.3 © 27.6 
Thoracic circumference 15 16.5 19.0 ; 18 
Abdominal circumference 16 19 22 26 
Head/abdomen ratio 1.19 1.13 1.07 1.0 
TC/ACT 0.94 0.87 - | 0.86 0.69 








*Based on Yale tables of ultrasound criteria for gestational age according to biparietal diameter. 


tNormal TC/AC, 0.94 (SD = 0.05). 
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interstitial hemorrhage, bilateral pneumothoraces, pul- 
monary interstitial emphysema, and mediastinal em- 
physema and hyaline membrane disease. A normal uri- 
nary tract including normal kidneys was found. 

The mother’s postoperative course was medically un- 
complicated and she was discharged on the fifth post- 
operative day. 


Comment 


Preterm rupture of the membranes is managed ex- 
pectantly in an effort to maximize the benefits of in- 
creasing fetal maturity while avoiding potential harm 
to the fetus and mother. Risks of this management 
- scheme include maternal and fetal sepsis and, as our 
case illustrates, the additional risk of lung hypoplasia 
secondary to oligohydramnios and fetal thoracic com- 
pression. 

Current management protocols for preterm rup- 
tured membranes dictate delivery with evidence of ma- 
ternal or fetal sepsis, yet the possibility of prenatal de- 


tection of lung hypoplasia has not been addressed. Our- 


Lung hypoplasia and prolonged ruptured membranes 


case illustrates a fetus born with lung hypoplasia and 
decreasing TC/AC.? A decrease in the TC/AC ratio as 
determined by ultrasound may be helpful in predicting 
lung hypoplasia secondary to oligohydramnios in the 
fetus, thus allowing the obstetrician to minimize this 
risk by an appropriately timed delivery. 

Further study is needed to outline the pathophysi- 
ologic features of lung hypoplasia resulting from fetal 
thoracic compression and oligohydramnios and to de- 
fine the role of ultrasound in its prenatal detection and 
management. f 
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Oxytocin augmentation of dysfunctional labor 


V. An alternative oxytocin regimen 


Joseph Seitchik, M.D., Janet A. Amico, M.D., and Maria Castillo, R.N. 


San Antonio, Texas, and Pittsburgh, Pennsylvania 


A regimen is described in which the time from the start of a large dose of oxytocin to a myometrial 
response was used for selection of a maintenance dose. The method is based on our experience that 
continuous intravenous doses of oxytocin in the therapeutic range for the augmentation of labor require 
about 40 minutes of intravenous infusion to achieve a steady-state plasma concentration of oxytocin. 

The method effectively identified the proper maintenance dose on the first attempt in 43 of 59 patients 
(73%) and on the second in 58 of 59, The doses selected effected cervical dilatation in 55 of 59 cases 
(93%). Comparison of the timed dose method with an arithmetic progression regimen revealed the 
former method to select the minimum effective dose mere rapidly, but that method had no advantage in 
shortening the time from the start of oxytocin to complete cervical dilatation. Examination of the plasma 
concentration of oxytocin by radioimmunoassay demonstrates that the maintenance dose selected by 

the duration of the interval from the start of infusion to a myometrial response sustains the plasma oxytocin 
concentration obtained by the initial dose. These data lend additional evidence that any particular dose 

of oxytocin in the therapeutic range requires approximately 40 minutes to achieve a steady-state plasma 


concentration. (AM J OBSTET GYNECOL 1985;151:757-61.) 


Key words: Labor, oxytocin 
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The continuous intravenous infusion of a specific 
dose of oxytocin produces a linear increment in the 
plasma concentration and a maximum steady-state 
value is reached in approximately 40 minutes.' Theo- 
retically, Ys of the steady-state incremental value should 
be achieved in each successive 8-minute interval. This 
study was based on the assumption that the time from 
the initiation of a dose of oxytocin, which exceeded the 
needs of most patients with hypocontractility, to the 
time of a satisfactory myometrial response would iden- 
tify the maintenance dose necessary to achieve cervical 
dilatation. Further, if the hypothesis were correct, the 
plasma concentration of oxytocin produced by the ini- 
tial loading dose of oxytocin at the time of a satisfactory 
myometrial response should persist during the admin- 
istration of the maintenance dose. It was our hope that 
this timed-dose method of administering oxytocin 
would shorten the time required from the initiation of 
oxytocin to full dilatation. 


Material and methods 


Patients. Sixty-five nulliparous patients in labor at 
term with arrest of cervical dilatation resulting from 
uterine hypocontractility composed the study group. 
There were six patients whose study was aborted by 
technical failure (plugged intrauterine pressure cath- 
eters, faulty oxytocin infusion system, computer mal- 
function), nine patients were delivered by cesarean sec- 
tion, and 50 were delivered vaginally. No patients were 
receiving continuous intravenous magnesium sulfate 
therapy or had intra-amniotic infection diagnosed at 
the time of initiation of oxytocin. 

Oxytocin regimen. Each patient received an initial 
dose of 5 mU/min which was continued until the patient 
demonstrated a satisfactory response (see below) or 40 
minutes elapsed without a response. If the uterus re- 
sponded within the 40-minute pericd, a maintenance 
dose was selected according to the time from initiation 
of oxytocin to the first contraction of the myometrial 
response (first to ninth minute, 1 mU/min; tenth to 
seventeenth minute, 2 mU/min; eighteenth to twenty- 
fifth minute, 3 mU/min; twenty-sixth to thirty-third 
minute, 4 mU/min; thirty-fourth to fortieth minute, 5 
mU/min). If the uterus did not respond in 40 minutes, 
the dose was increased to 10 mU/min and the main- 
tenance dose selected by the time of response (forty- 
first to forty-eighth minute, 6 mU/min; forty-ninth to 
fifty-sixth minute, 7 mU/min). 

Response recognition. The intrauterine pressure 
output of the labor monitor was interfaced with a bed- 
side computer.’ Within 20 seconds after the completion 
of each contraction, the computer printed a quantita- 
tive analysis: initial pressure, amplitude, period, and 
Montevideo units. Because the initial dose was in excess 
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of the needs of a majority of patients it was necessary 
to minimize the number of contractions required for 
recognition of a response. Two consecutive contrac- 
tions that were significantly different from the last six 
contractions preceding oxytocin therapy defined a re- 
sponse. A more precise definition cannot be provided 
because the pathophysiologic manifestations of hypo- 
contractility vary from patient to patient. For example, 
88% of the patients manifested periods of >200 sec- 
onds and 84% had <100 MU, but 50% had amplitudes 
230 torr. The goal was to achieve two consecutive con- 
tractions with each manifesting >100 MU, amplitudes 
230 torr, and periods <200 seconds. However, the re- 
sponse was dictated in part by the unique characteristics 
of the myometrium of each patient. A satisfactory re- 
sponse was accepted in a few patients with amplitudes 
of <30 torr but of sufficient frequency to produce in 
excess of 100 MU. In a few cases the uterus responded 
with less frequent but strong contractions. 

Plasma oxytocin concentration. In a series of 10 
patients, at the midpoint of the study, heparinized 
blood was drawn from an indwelling catheter in the 
following series: two samples 5 minutes apart before 
the start of oxytocin; one sample just prior to termi- 
nating the initial dose (when a satisfactory uterine re- 
sponse was recognized), and one sample every 15 min- 
utes after the maintenance dose was initiated. Sample 
collection ceased if the cervix of the patient became 
fully dilated or after four samples were collected during 
the maintenance dose. Blood was placed in chilled glass 
tubes that contained heparin and were maintained on 
ice until centrifuged at 4° C. Plasma was frozen within 
20 minutes of withdrawal and stored at — 20° C until 
assay. Oxytocin was measured by radioimmunoassay 
after treatment of plasma with acetone and ether as 
previously reported.> All determinations were per- 
formed in duplicate in a single assay. The intra-assay 
coefficient of variation was <5% for all points of the 
standard curve. 

Statistical methods. Forty-five nulliparous patients 
with hypocontractility and arrest of cervical dilatation 
who were treated with an oxytocin regimen consisting 
of arithmetic incrementations of the initial dose (1 mU/ 
min) at intervals not <30 minutes‘ served as the control, 
group. Student’s two-tailed ¢ test and x? were used as 
appropriate. 


Results 

The method of selecting the maintenance dose from 
the duration of the interval from the initiation of oxy- 
tocin to a satisfactory response was effective on the first 
attempt in 43 of 59 cases (73%). In the remainder, the 
maintenance dose did not continue to obtain satisfac- 
tory contractility, and the dose selection procedure was 
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Table I. Comparison of timed-dose and arithmetic-dose regimens of oxytocin: vaginal deliveries 


Timed-dose Arithmetic- 
group ' dose group p 








No. of patients 50 45 — 
Dose (mU/min)y 
At first cervical dilatation >1.0 cm 3.0 + 2.1* 2.7 + 1.4 NS 
Maximum 3.5 + 2.2 3.2 + 1.7 NS 
Time from start of oxytocin (min) 
To dose that produced cervical dilatation 37 + 34 80 + 96 <0.01 
To maximum dose 66 + 93 106 + 110 0.05 
To complete cervical dilatation 255 + 189 292 + 153 NS 
Cervical dilatation at start of oxytocin (cm) 4.74 1.3 4.1 + 15 <0.05 
No. of patients with oxytocin stopped or 6 8 NS 
reduced 
*Mean + SD. 


repeated. In only one of 59 patients, three attempts 
were needed to identify the appropriate time-selected 
dose. 

The maintenance dose selected effected =1.0 cm of 
cervical dilatation in 55 of 59 patients. In the 50 patients 
who were delivered vaginally the maintenance dose av- 
eraged 3.02 + 2.09 (+SD) mU/min, and the dose the 
patient was receiving at the first notation of cervical 
dilatation was 2.96 + 2.08 mU/min. In a minority of 
patients, cervical dilatation rates or the oscillographic 
contractile pattern did not meet the residents’ expec- 
tations, and the dose was increased further. The max- 
imum dose averaged 3.5 + 2.2 mU/min. 

The time from the initiation of oxytocin to the start 
of the dose that effected cervical dilatation =1.0 cm 
was 37 + 34 minutes, and the time from the start to 
complete dilatation was 255 + 189 minutes (Table I). 
If cervical dilatation was <5 cm (Table IJ) at the start 
of oxytocin therapy (n = 27 patients), the time to com- 
plete dilatation averaged 338 + 204 minutes, and if =5 
cm (n = 23 patients), 158 + 118 minutes (p < 0.01). 
Of the patients who were delivered vaginally, 49 of 50 
required <10.5 hours to complete cervical dilatation, 
and 44 of 50, <8 hours. The oxytocin therapy was 
stopped or the dose reduced in six cases because of 
hypercontractility, abnormalities of the fetal heart rate, 
or both of these indications. One patient manifested 
hypercontractility during the first few minutes of the 
initial infusion. 

The plasma concentration of oxytocin prior to treat- 
ment of the 10 patients was 0.83 + 0.12 U/ml 
(mean + SEM). This value is similar to that reported 
by Leake et al. and ourselves.! The plasma concentra- 
tion of oxytocin rose to an average of 1.58 + 0.18 wU/ 
ml at the time a significant uterine response was iden- 
tified and did not change significantly at 15 or 30 min- 
utes from the start of the maintenance dose (Fig. 1). 
In four patients full dilatation was reached before the 
45-minute samples could be drawn. In the remaining 


Table II. Comparison of timed-dose group 
versus arithmetic-dose group 











Time from start of oxytocin to complete 









dilatation (min) 
Cervical dilatation | Adjusted-dose 
prior to oxytocin (cm) | Timed-dose group group 





<5 316 + 172 (27*) 
35 158 + 119 (23) 


348 + 129 (28) 
200 + 149 (17) 


*Number in parentheses is number of patients. 


six patients, the 45- and 60-minute samples were ob- 
tained and demonstrated mean values (1.77 + 0.32 
and 1.70 + 0.39 U/ml) almost identical to that ob- 
served at the termination of the initial dose (1.65 + 
0.25). At 45 minutes after the maintenance dose was 
initiated, the mean increment in the plasma concen- 
tration of oxytocin was 1.03 U/ml with a mean dose 
of 1.83 mU/min. In these six women, with a mean 
weight of 65.4 kg, the plasma clearance rate was 27.2 
ml/kg/min. i l 

Comparison of the results obtained with a timed-dose 
method of selection (50 patients) and those obtained 
with an arithmetic incremental dose regimen (45 pa- 
tients) demonstrated no difference in the mean dose 
required to effect at least 1 cm of dilatation or in the 
maximum dose (Table 1). The timed-dose group dem- 
onstrated a shorter mean time from the start of oxy- 
tocin to the start of the dose that effected cervical di- 
latation (p < 0.01) and to the maximum dose (p = 
0.05) but had greater initial cervical dilatation (p < 
0.05). These advantages did not result in any significart 
difference in the mean time required from the initiz- 
tion of oxytocin therapy to complete dilatation (255 = 
189 versus 292 + 153 minutes), or in the frequency cf 
stopping the treatment or reducing the dose because 
of concerns with hypercontractility or abnormalities of 
the fetal heart rate. 
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Fig. 1. The plasma oxytocin concentration before the administration of oxytocin, at the end of the 
initial dose when a significant myometrial response was identified, and at 15-minute intervals after 


the start of the maintenance dose. 


Comment 


The timed-dose method relies upon the assumption 
that the infusion of a continuous therapeutic dose of 
_ oxytocin requires approximately 40 minutes to produce 
a steady-state plasma oxytocin concentration; this has 
been confirmed by direct measurement during arith- 
metic dose increments.' The present study reinforces 
this conclusion in two ways: It demonstrates that a 
maintenance dose selected on the basis of the time to 
uterine response of an infusion of oxytocin greater than 
required can maintain both the plasma oxytocin con- 
centration and the myometrial response. 

The common belief that oxytocin has a short half- 
life and that infusion of a singular dose produces a 
steady-state plasma concentration in 20 minutes® are 
based on three types of experiments. First, the addition 
of oxytocin to human pregnancy plasma results in rapid 


destruction by the cystine-aminopeptidase of placental — 


‘origin. Most investigators observe a half-life of 5 to 10 

minutes in vitro.’ Second, the administration of quan- 
tities of oxytocin (500 to 16,000 mU) sufficient to pro- 
vide plasma levels detectable by bioassay has resulted 
in half-life values <5 minutes.*° Third, studies of the 
administration of tritium-labeled oxytocin to pregnant 
women also identified a mean half-life of <5 minutes.'° 
However, 5000 mU of tritium-labeled oxytocin was in- 
jected as a bolus for these studies. 

The contrary evidence comprises both physiologic 
and biochemical observations. Sica-Blanco and Sala’! 
infused doses of oxytocin in the “pharmacologic range” 
of l to 16 mU/min to pregnant women at term for l 
hour and noted that the time required to achieve a 
steady-state myometrial response ranged from 14 to 60 
minutes. At very high rates of infusion (32 mU/min), 
this interval was usually “shorter” and at 8600 mU/min 


it was extremely brief with the production of a patho- 
logic resting pressure in 1 minute. When the dose of 
intravenously infused oxytocin is the minimum re- 
quired to effect a response, the time from initiation of 
oxytocin to the desired pharmacologic response will 
approximate 40 minutes. As the dose is incremented 
above this therapeutic quantity, the time to response 
will be shorter because the minimum plasma concen- 
tration of oxytocin necessary to effect a result will be 
achieved more quickly. There is no evidence of any 
significant lag time between the advent of an effective 
plasma concentration of oxytocin and myometrial re- 
sponse, as the administration of much larger doses than 
necessary evokes a myometrial response as quickly as 
1.2 minutes after the start of the infusion.’ 

Leake et al.’ infused 4 mU/min into women 37 weeks ` 
pregnant until a steady-state plasma level was obtained 
and calculated the plasma clearance rate. The mean 
plasma clearance rate obtained in these women was 23.1 
ml/kg/min, not significantly different from that ob- 
served in men and nonpregnant women. We have con- 
firmed their observations of a similar plasma clearance 
rate of oxytccin during hypocontractile labor.' Further, 
when our patients received 1 to 8 mU/min, we could 
find no difference in the plasma concentration of oxy- 
tocin by 40, 60, and 80 minutes after the start of the 
minimum effective dose, indicating that the continuous 
infusion of the minimum effective dose produces a 
steady-state plasma concentration of oxytocin by 40 
minutes. 

Some serious limits of the study of oxytocin phar- 
macokinetics prior to the advent of radioimmunoassay 
can be identified. The use of large doses of oxytocin in 
the bioassay studies may have exposed the oxytocin to 
enzymes which are substrate limited and are not op- 
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erative at the usual plasma concentrations found in 
common therapeutic situations. The same complaint is 
valid for the studies of the disappearance rate of tri- 
tium-labeled oxytocin from plasma as well. Further, the 
rate of catabolism of oxytocin dissolved in pregnancy 
plasma is no certain measure of in vivo events. Each 
study of oxytocin metabolism by means of radioim- 
munoassay has demonstrated that a continuous intra- 
venous infusion of a dose of oxytocin in the pharma- 
cologic range produces a linear increase in the plasma 
concentration of oxytocin which reaches a steady-state 
value in about 40 minutes, and the plasma clearance 
rates of men and of pregnant and nonpregnant women 
are similar. 

Our clinical studies in this and a prior report” total 
113 nulliparous patients treated with oxytocin regimens 
on the basis of the presumption that any single dose of 
oxytocin produces a slow steady rise in the plasma con- 
centration of oxytocin to steady-state value in about 40 
minutes. Of the patients who received doses in the 


range of 1 to 9 mU/min, 84% were delivered vaginally l 


and 16% by cesarean section. Of the patients who were 
delivered vaginally, 94 of 95 required <10.5 hours of 
oxytocin treatment to achieve complete dilatation and 
86 of 95, <8 hours. Associated pathologic states were 
found in 17 of 18 patients who underwent cesarean 
section: intra-amniotic infection, seven cases, two with 
macrosomia; occipitoposterior position, five casés; con- 
tracted pelvis, three ‘cases; macrosomia alone, | case; 
and failed descent with attempted vacuum extraction, 
one case. One of the'18 patients had no demonstrable 
abnormality and may have benefited from a larger dose 
of oxytocin than the maximum of 3 mU/min which she 
received. Our experience suggests that larger doses 
would not senineantly reduce the rate of cesarean 
section. 

These studies demonstrate that shortening the time 
from initiation of oxytocin to the ascertainment of the 


necessary dose to effect cervical dilatation is not a-sig- ` 
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nificant factor in determining the time necessary to 
achieve complete dilatation. The timed-dose method 
does not provide any special clinical advantage and has 
the deficit of requiring a constant bedside professional 
attendant until the proper dose is identified. This study 
demonstrates that the forces of resistance in the cervix, 
not the rapidity of identification of the proper oxytocin 
dose, are the major determinant of the time required 
to produce complete dilatation. 
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Cardiovascular alterations in severe pregnancy-induced 


hypertension: Relationship of central venous pressure to 
pulmonary capillary wedge pressure 


David B. Cotton, M.D., Bernard Gonik, M. ee Karen Dorman, R.N., and 


Ronald Harrist, Ph.D. 


H ouston, Texas 


The relationship between central venous pressure and pulmonary capillary wedge pressure was studied in 
18 patients with severe pregnancy-induced hypertension. Although statistically. a linear relationship for 

the group as a whole could be identified, analysis on a case-by-case basis revealed different results. In 10 
patients, a linear correlation between central venous pressure and pulmonary capillary wedge pressure 
was observed. However, accurate prediction of pulmonary capillary wedge pressure from central venous 
pressure was not possible even in this group because of large interindividual: variations. In seven 
patients no correlation between central venous pressure and pulmonary capillary wedge pressure could be 
identified. In the last patient’ a curvilinear relationship existed between central venous pressure and 
pulmonary capillary wedge pressure. Additionally, in five cases of pulmonary edema, a negative gradient 
of colloid osmotic pressure to pulmonary capillary wedge pressure gradient was observed. Our data 
suggest that central venous pressure is not a clinically reliable predictor of pulmenary capillary wedge 


pressure. (AM J OBSTET GYNECOL 1985;151:762-4.) 


Key words: Pregnancy-induced hypertension, vascular changes, pulmcnary edema 


The use of cardiovascular hemodynamic monitoring 
has assumed an increasing role in the care of the crit- 
ically ill obstetric patient. Previous investigations'® with 
the use of hemodynamic monitoring in patients with 
severe pregnancy-induced hypertension have sug- 
gested a disparity between right and left ventricular 
function in this disease process. The present study was 
undertaken to determine the relationship between cen- 
tral venous pressure and pulmonary capillary wedge 
pressure when obtained via a pulmonary artery flow- 
directed catheter in patients with severe pregnancy- 
induced hypertension. 


Material and methods 


Eighteen patients with severe pregnancy-induced hy- 
pertension, as defined by the American College, of 
Obstetricians and Gynecologists, undergoing central 
hemodynamic monitoring with a pulmonary artery 
flow-directed catheter made up the study group. After 
written informed consent was obtained, a pulmonary 
artery flow-directed catheter was inserted percuta- 
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neously via either the internal jugular or the subclavian 
vein and guided into the pulmonary capillary wedge 
position with the use of continuous pressure monitor- 
ing. 

The criteria for verifying a true wedge position in- 
cluded: (1) the characteristic waveform, (2) the mean 
pressure lower than the mean pulmonary arterial pres- . 
sure, (3) the presence of respiratory variation, and (4) 
roentgenographic confirmation of placement in the 
pulmonary artery. Measurements were made with the 
patient supine and, if prior to birth, a wedge under the 
right hip. Repeated measurements were made in in- 
dividual patients at various filling pressures in order to 
evaluate the response of, pulmonary capillary wedge 
pressure to changes in central venous or right atrial 
pressure. No attempt was made to exclude patients be- 
cause of previous drugs or clinical condition. Regres- 


. sion analysis was used to determine if either a linear 


or a quadratic relationship existed between central 
venous pressure and pulmonary capillary wedge 
pressure. 


Results 


Two hundred seven separate simultaneous deter- 
minations of central venous pressure and pulmonary 
capillary wedge pressure were made in 18 patients. The 
number of determinations per patient ranged from 
four to 27. The lowest central venous pressure re-. 
corded for any one patient was =d] mm Hg and the 
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Table I, Distribution of pulmonary capillary 
wedge pressures for each observed central 
venous pressure 





Pulmonary capillary wedge fae 














Central (mm Hg) 

venous pressure - 
(mm Hg)- Maximum 

-1 5.0 5 5 

0 5.2 + 0.9 4 6 

1 5.4 + 2.3 3 11 

2 7.4 + 4.4 4 17 

3 7.8 + 1.9 5 12 

4 3 = 1.6 5 12 

5 8:8 + 2.5 5 13 

6 10.7 + 3.0 6 18 

7 9.9 + 2.1 7 13 

8 2.7 + 3.5 3 21 

9 13.3 + 3.5 9 17 

10 15.0 + 3.4 10 22 

l1 15,8 + 4.0 12 22 

12 18.3 + 4.2 15 23 

13 15.6 + 2.3 13 17 


lowest pulmonary capillary wedge pressure was 5 mm 
Hg. The highest central venous pressure recorded was 
13 mm Hg and the highest pulmonary capillary wedge 
pressure was 23 mm Hg. In Fig. 1 the relationship of 
central venous pressure to pulmonary capillary wedge 


pressure for the group as a whole is shown. It can be - 


seen that overall a positive linear relationship appears 
to exist between céntral venous pressure and pulmo- 
nary capillary wedge pressure. However, since there 
were several measurements on each individual patient, 
the measurements for one individual are related to each 
other in a different manner rather than to méasure- 
ments from a different patient. This problem was dealt 
with by performing a regression analysis separately on 
the data from each patient. Analysis of each individual 
case revealed that a linear relationship could actually 
be demonstrated in only 10 patients. In seven cases 
(39%) no linear or quadratic relationship could be 
shown between central venous pressure and pulmonary 
capillary wedge pressure. In one case the data were 
best fit by a quadratic equation. 

It can also be seen in Fig. 1 that substantial variations 
occurred in terms of the pulmonary capillary wedge 
pressure for a given central venous pressure. In clinical 
terms, any given central venous pressure was associated 
with an unacceptably wide range of pulmonary capil- 
lary wedge pressures. In Table I, the mean (+SD) and 
range of pulmonary capillary wedge pressures for dif- 
ferent central venous pressures are. given. 

For the case in which a quadratic relationship w was 
identified, small changes in central venous pressure re- 
sulted in large increases in pulmonary capillary wedge 
pressure. In that patient, 27 separate determinations 
were analyzed. The largest difference observed in that 
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Fig. 1. The relationship of central venous pressure (CVP) to 
pulmonary capillary wedge pressure (PCWP) in 18 patients 
with severe pregnancy-induced hypertension is shown. 


patient was 10 mm Hg with a central venous pressure 
of 8 mm Hg and a pulmonary capillary wedge pressure 
of 18 mm Hg. The largest difference between central 
venous pressure and pulmonary capillary wedge pres- 
sure observed in the overall study group was 15 mm 
Hg. This occurred in a patient in whom a linear rela- 
tionship did not exist. In that case the central venous 
pressure was 2 mm Hg and the pulmonary capillary 
wedge pressure was 17 mm Hg. 

Five patients in the study group developed clinical 
pulmonary edema. In four of the five patients a linear 
relationship between central. venous pressure and pul- 
monary capillary wedge pressure was demonstrated. 
One patient showed no demonstrable correlation. The 
lowest central venous.pressure observed among the pa- 
tients with clinical pulmonary edema was 9 mm Hg and 
the lowest pulmonary capillary wedge pressure was 14 
mm Hg. Analysis of the colloid osmotic pressure to 
pulmonary capillary wedge pressure gradient invari- 
ably revealed a negative relationship. The relationship 
of colloid osmotic pressure to pulmonary capillary 
wedge pressure for patients with pulmonary edema is 
shown in Table II. 


Comment 


In the absence of cardiopulmonary dysfunction, cen- 
tral venous pressure has been. accepted as an adequate 
guideline for managing shock and hypovolemia.** 
However, a growing consensus is developing that in 
seriously ill patients, right and left ventricular function 
are so disparate that not only the absolute central ve- 
nous pressure but even central venous pressure 
changes are unreliable and misleading estimates of left 
heart filling." 
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Table II. Relationship of colloid osmotic 
pressure to pulmonary capillary wedge pressure 
` in pulmonary edema 


Patient COP PCWP Gradient 
No. (mm Hg) (mm Hg) (mm Hg). 
1 20.7 23 ~2.3 
2 11.7 14 — 2,3 
3 14.3 17 -2.7 
4 13.1 17 ~ 3.9 
5 15.0 17 —2.0 


PCWP = Pulmonary capillary wedge pressure. COP = 
Colloid osmotic pressure. 


In this study of patients with severe pregnancy-in- 
duced hypertension, a linear relationship between cen- 
tral venous and pulmonary capillary wedge pressure 
was identified in 56% of cases. However, accurate pre- 
diction of the pulmonary capillary wedge pressure 
from central venous pressure was precluded even in 
this group because of the wide interindividual varia- 
tions seen. THe fact that no relationship between central 
venous pressure and pulmonary capillary wedge pres- 
sure could be recognized in 39% of patients provides 
additional support for the use of the pulmonary artery 
flow-directed catheter in critically ill patients with se- 
vere pregnancy- -induced hypertension. 

Pulmonary edema in patients with pregnancy- in- 
duced hypertension has previously been attributed to 
a decreased gradient of colloid osmotic pressure to pul- 
monary capillary wedge pressure." ° Our data showing 
a negative gradient of colloid osmotic pressure to pul- 
monary capillary wedge pressure inall five patients with 
pulmonary edema support this concept. Benedetti and 
Carlson" reported a mean postpartum colloid osmotic 
pressure of 13.7 mm Hg in 22 patients with pregnancy- 
induced hypertension. That information coupled with 
the report of Henderson et al.’® of a postpartum mean 
pulmonary capillary wedge pressure of 13 mm Hg in 
patients with pregnancy-induced hypertension sug- 
gests that this group of patients is at substantial risk for 
disruption of the normal relationship of colloid osmotic 
pressure to pulmonary capillary wedge pressure." 

In summary, our study identified a linear relation- 
ship between central venous and pulmonary capillary 
wedge pressure in 10 of 18 (56%) patients with severe 
pregnancy-induced hypertension. Even in patients in 
whom a linear relationship existed, large individual-to- 
individual differences in gradients of central venous 
pressure to pulmonary capillary wedge pressure pre- 
vented accurate prediction of pulmonary capillary 
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wedge pressure from central venous pressure. Finally, 
in our study, clinical pulmonary edema was uniformly 
associated with a negative gradient of colloid osmotic 
pressure to pulmonary capillary wedge pressure. 
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Chlamydial endocervical infections and cytologic findings in 
sexually active female adolescents 


Mary-Ann Shafer, M.D., Karen L. Chew, B.A., Lois K. Kromhout, B.S., Arne Beck, B.A., 
Richard L. Sweet, M.D., Julius Schachter, Ph.D., and Eileen B. King, M.D. 


San Francisco, California 


The association of infection with Chlamydia trachomatis and cytologic changes on Papanicolaou smear 
was examined in 148 sexually active postmenarchal female subjects, aged 13 to 21 years (mean = 17.2) 
attending a teen clinic. Endocervical samples for micro-organisms (C. trachomatis and Neisseria 
gonorrhoeae) and a cervical sample for cytologic examination were taken. A detailed evaluation of the 
cytologic results was made independently of the C. trachomatis status. In 23 (15.5%) subjects tests 

for isolation of C. trachomatis were positive. Inflammatory changes in epithelial cells, nuclear changes in 
metaplastic cells, and lymphocytes in the inflammatory exudate were associated with C. trachomatis 
isolation but suspected “chlamydial inclusions” and cytoplasmic vacuoles in metaplastic cells were not. 
The results reported here do not support the use of cervical cytologic examination as a definitive diagnostic 
test for presence of an endocervical chlamydial infection. However, it may be possible to use the cytologic 
pattern described here to identify a population with a high prevalence of C. trachomatis. (AM J OBSTET 


GYNECOL 1985;151:765-71,) 


Key words: Chlamydia trachomatis, culture, Papanicolaou smear, diagnosis 


Chlamydia trachomatis is a common sexually transmit- 
ted disease organism in sexually active female adults 
and adolescents.'* Laboratory diagnostic tests for chla- 
mydia include direct microbiologic isolation and sero- 
logic and cytologic techniques. Direct isolation, con- 
sidered the most sensitive and specific test, requires 
sophisticated cell culture techniques that are unavail- 
able in most clinical laboratories. The serologic mi- 
croimmunofluorescent procedure is highly sensitive 
and specific for chlamydia but usually does not enable 
distinguishing a current from a past infection, Cyto- 
logic staining techniques‘ have played an important role 
in defining the diagnosis of chlamydial conjunctivitis in 
the newborn infant. Iodine is the least sensitive of the 
three methods for identifying chlamydia in tissues and 
is not used with cervical specimens as they normally 
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include glycogen-containing cells. Giemsa, the tradi- 
tional stain for chlamydial identification on cytologic 
specimens, is highly sensitive for identifying chlamydial 
conjunctivitis in the newborn infant; it is, however, in- 
sensitive for identifying genital tract infection. 

The value of the Papanicolaou-stained cervical smear 
for the detection of C. trachomatis infections is contro- 
versial. Several authors” have described chlamydia- 
associated cellular changes in Papanicolaou-stained ma- 
terials. Cells infected by chlamydia have been described 
as large (15 to 20 wm or larger), “atypical” metaplastic 
cells or as endocervical columnar cells with vacuolated 
cytoplasm that contain inclusion bodies at three stages 
of development. Other investigators,’ using Papanico- 
laou staining, have not found intracytoplasmic inclu- 
sion bodies to be pathognomonic for chlamydial infec- 
tion, although they found that inflammatory changes 
had increased in cells. 

We studied Papanicolaou-stained smears from sex- 
ually active female adolescents to determine the value 
of cytologic testing for the detection of C. trachomatis 
infection and to investigate whether particular intra- 
cytoplasmic inclusion bodies are pathognomonic for C. 
trachomatis infection. 


Methods and material 

Informed consent was obtained from all patients ac- 
cording to the guidelines of the Committee on Human 
Research, University of California (San Francisco). 

Participants. One hundred forty-eight sexually ac- 
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Fig. 1. Cytoplasmic vacuolization and nuclear changes in meta- 
plastic cells from a C. trachomatis—positive patient. (x 400.) 


tive female adolescents aged 13 to 21 years (mean = 
17.2 years) presenting at the Teen Clinic of the Uni- 
versity of California (San Francisco) were examined. 
The participants had not taken antibiotics, had no spon- 
taneous or therapeutic abortions within 30 days, were 
not acutely ill with a nongenitourinary infection, and 
were not menstruating on the day of examination. 
Genitourinary history and examination. Partici- 
pants completed a questionnaire on routine sexual and 
genitourinary history and socioeconomic status infor- 
mation.” A genitourinary history and examination were 
obtained by the clinician (adolescent medicine fellow 
or faculty) and recorded on standardized forms. Ex- 
aminations were supervised by one author (M, A. S.). 
Microbiology. Endocervical cultures for C. tracho- 
matis were obtained from the 148 participants. For con- 
trol purposes, endocervical cultures for Neisseria gon- 
orrhoeae and Papanicolaou smear evaluation for both 
yeast and Trichomonas vaginalis were also performed on 
the 148 participants. Seventy-nine of the 148 partici- 
pants had additional endocervical cultures obtained for 
Mycoplasma species and Ureaplasma urealyticum. 


Methods 


A sterile, nonlubricated speculum was inserted into 
the vagina and cytologic specimens were obtained. Cul- 
tures of the endocervix were then obtained with the 
use of Dacron swabs and immediately inoculated onto 
modified Thayer-Martin agar (N. gonorrhoeae), ATB 
agar, and U9B broth (Myocoplasma species and U. urea- 
lyticum).* © An applicator was then used to scrape cells 
from the endocervix and to inoculate cells directly into 
modified Eagle’s medium broth (C. trachomatis). The 
applicator was removed from the broth before trans- 
portation to the laboratory where it was processed for 
C. trachomatis as described previously." 
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Collection of specimens. Cervical-vaginal samples 
were collected from the 148 women. A vaginal scraping, 
a pancervical scraping, and an endocervical aspirate 
were collected sequentially and spread on three sepa- 
rate slides for 73 women. In the remaining 75 women, 
samples included a pancervical scraping and an en- 
docervical scraping, or an aspirate only. 

The slides were immediately fixed in 95% eth- 
anol, stained by a modified Papanicolaou technique, 
mounted with Permount (Fischer Scientific Co.), and 
microscopically evaluated, and the diagnosis was re- 
corded. Each slide was reevaluated by two research 
cyto-technologists, without knowledge of the reported 
cytologic diagnosis or chlamydial culture results, for 
general specimen quality, hormonal pattern, presence 
of endocervical and endometrial cells, epithelial cell 
changes, and microorganisms. A qualitative assessment 
of epithelial and nonepithelial cells was made; meta- 
plastic cells were considered “rare” if less than five sin- 
gle cells or groups of cells were found, “few” if five to 
10, “moderate” if 11 to 25, and “predominant” if more 
than 25 cells were present. The same system was used 
to quantify metaplastic cells with cytoplasmic vacuoles 
or those with nuclear change. The nonepithelial cells 
were quantified by assessing five separate high-power 
fields ( x 400 objective) with the largest number of cells 
of a given type. “Rare” referred to one to four cells in 
five fields, “few” to five to 10 cells, “moderate” to 11 to 
100, and “predominant” for more than 100 cells. For 
lymphocytes and plasma cells, the assessment was made 
on only one high-power field. Particular attention was 
given to the presence of metaplastic cells, nuclear 
change in cytoplasmic vacuoles, and densities inter- 
preted as inclusions within vacuoles in these cells. All 
cases were reviewed by one pathologist (E. B. K.) and 
the results of the detailed screening were systematically 
coded. 

Classification of cells. The features of inflammatory 
epithelial cells (cytologic inflammation), which varied 
from normal cell morphologic characteristics, were in- 
creased cell size, altered cytoplasmic staining reaction, 
vacuolization in squamous cells, and perinuclear halos. 
Nuclear changes associated with an inflammatory re- 
action were multinucleation, increased size, hyper- 
chromasia, coarse chromatin granularity, or nucleolar 
prominence. Inflammatory cells were quantified sep- 
arately and were not included in the definition of cy- 
tologic inflammation. Metaplastic cells were arbitrarily 
defined as immature squamous cells having a para- 
basal-like maturation. This definition of metaplasia in 
cytologic samples is widely accepted, but proof of meta- 
plasia depends on the examination of tissue biopsy 
specimens and the recognition of replacement of col- 
umnar by squamous epithelium in cervical mucosal tis- 
sue. The cytologic diagnosis was described in the mor- 
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Fig. 2. Cytoplasmic vacuolization and nuclear changes in metaplastic cells from a C. trachomatis— 


negative patient. (x 400.) 


phologic terms used for histologic diagnosis: benign (no 
significant cellular abnormalities), dysplasia (mild, 
moderate, or severe), or malignant (cell type and ori- 
gin). Koilocytosis was identified as a very prominent 
perinuclear clearing bordered by a condensed ecto- 
plasmic rim associated with condyloma and dysplasia.” 
Repair referred to specific cytomorphic features in 
squamous, columnar, or undifferentiated cells that 
have been shown to be related to histologic evidence of 
repair. Only those changes with atypical repair cells'* 
were included. 

After frequencies of cytologic findings were deter- 
mined, the association of C. trachomatis with specific 
cytologic findings was evaluated by the x” test. 


Results 


Sociodemographics. The mean menarchal age of 
subjects was 12.2 years (r = 8 to 15 years). Fifty-five 
(44%) were black, 46 (37%) were white, 14 (11%) were 
Hispanic, 10 (8%) were Asian or other, and for 23 racial 
information was not recorded. The socioeconomic sta- 
tus indicated that the typical paternal occupation was 
skilled manual work and the average maternal educa- 
tion was 2 years of college; these findings did not differ 
significantly among racial groups. Forty-four (32%) 
were oral contraceptive users, 36 (26%) barrier users 
(mainly condoms), and 57 (42%) used withdrawal or 
no contraceptives; contraceptive information was not 
recorded for 11. 

Microbiologic features. C. trachomatis was isolated 
from the endocervices of 23 of the 148 participants 
(15.5%). In addition, N. gonorrhoeae was isolated from 
seven of 140 (5%) subjects; Mycoplasma species was iso- 
lated from 36 of 79 (46%) subjects tested; U. urealyticum 
was isolated from 59 of 79 (75%) of subjects tested. 





Fig. 3. Larger discrete vacuoles in metaplastic cells from a C. 
trachomatis—positive patient. (x 400.) 


Trichomonads were identified on Papanicolaou smears 
from 19 of the 148 subjects (12.8%), and yeast in 21 of 
148 (14.2%) subjects. 

Cytologic features. The cytologic diagnosis was be- 
nign in 98% (145 of 148) of the participants. Two in- 
stances of mild dysplasia and one of moderate dysplasia 
were found among chlamydia-negative women only. 
Epithelial changes interpreted as inflammatory were 
noted in 65 (43.9%) women. Koilocytosis was not iden- 
tihed; repair was found in a single specimen. Endo- 
cervical cells were absent in 22 (14.9%) women; they 
were, however, absent in only one of the 23 C. tracho- 
matis—positive cases. Moderate to many metaplastic cells 
were noted in 57 (38.5%) women. Neutrophils and his- 
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Fig. 4. Larger discrete vacuoles in cells from a C. trachomatis-negative patient. (x 400.) 





are 





Fig. 5. Fine granular densities or “inclusions” in cells from a C. trachomatis—positive patient. (x 400.) 


tiocytes were frequent findings; moderate to many neu- 
trophils were seen in 147 (99.3%) women, and histio- 
cytes in 140 (94.6%) women (Figs. 1 to 7). 

Analysis. In comparing the cytologic findings to the 
results of chlamydial isolation, three findings were sig- 
nificantly associated with chlamydia initially: cytologic 
inflammation, a moderate number of lymphocytes, and 
a moderate number of metaplastic cells having nuclear 
changes (Table I). These associations remained signif- 
icant when N. gonorrhoeae, T. vaginalis, yeast, and viral 
inclusions were controlled for separately. Neither vac- 
uoles in metaplastic cells nor suspected “chlamydial in- 
clusions” were associated with chlamydia. 


Cytologic inflammation, lymphocytes, and nuclear 
changes in metaplastic cells were entered into a stepwise 
logistic regression analysis to determine their joint as- 
sociation with chlamydial infection, Nuclear changes in 
metaplastic cells did not meet the 0.05 significance level 
for inclusion in the model, and this parameter was re- 
moved from the analysis. The combination of cytologic 
inflammation and lymphocytes was significantly asso- 
ciated with chlamydial infection (x? = 19.52, degrees 
of freedom = 2, p = 0.001). On the basis of this com- 
bination of cytologic changes, 129 of 148 (87%) cases 
were correctly classified as positive or negative for chla- 
mydia as outlined in Table I1. However the sensitivity 
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Fig. 6. Large densities or “inclusions” in metaplastic cells from a C. trachomatis-negative patient. 


(x 400.) 





Fig. 7. Lymphocytic infiltration in a smear from a C. trachomatis—positive patient. (x 400.) 


of this combination of cytologic findings for predicting 
C. trachomatis infection was found to be low (17.4%). 
When cases without endocervical cells (nonrepresen- 
tative) were removed for this analysis, the sensitivity of 
these same cytologic criteria in the prediction of chla- 
mydial isolation results was again found to be low. 


Comment 


We found that cytologic testing was not useful in 
making a definitive diagnosis of endocervical chlamy- 
dial infection. “Inclusions” that have been reported by 


others® © 


in association with cytoplasmic vacuoles were 
not related to chlamydial isolation in our study. The 
lack of sensitivity for so-called “inclusions” may be due 
to differences in our population, to differences in our 
criteria for diagnosis of chlamydial infection, or to the 


fact that “inclusions” are not consistently demonstrated 


with the techniques of fixation and the staining meth- 
ods used for the Papanicolaou smear. 

The population we studied was unusual in that it was 
limited to sexually active adolescents attending our 
Teen Clinic. There was no preselection on the basis of 
clinical evidence of cervicitis. It is possible that the de- 
veloping transformation zone in these young women 
responds in a different way to chlamydial infection. 
Another consideration is that a first infection or the 
early cytologic manifestations of infections are dif- 
ferent from reinfection or late cytologic manifestations. 

Chlamydial isolation was used to determine the pres- 
ence of disease in our patients, whereas earlier reports 
of “inclusions” diagnostic for chlamydia on Papanico- 
laou smear described other criteria” These criteria 
were based on a variety of cytologic staining and im- 
munofluorescent techniques and did not always include 
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Table I. Cytologic findings compared with chlamydial isolates 

















Total 
(N = 148) 


Chlamydia Chlamydia 
trachomatis trachomatis 
positive negative 
(N = 23) (N = 125) 
























Cytologic inflam- 65 44 
mation 

Lymphocytes 3 2 

Nuclear changes in 15 10 
metaplastic cells 

Vacuoles in meta- 18 12 
plastic cells 

Inclusions 13 9 

Plasma cells 2 l 


74 48 38 0.0034 
13 0 0 0.0014 
26 9 7 0.0244 
17 14 1l NS 
13 10 8 NS 

7 0 0 NS 





*y? Analysis. 


Significant association after controlling separately for T. vaginalis, N. gonorrhoeae, yeast, and viral inclusions. 
¢Nonsignificant in logistic regression analysis; see text under Results. 


Table II. Prediction of Chlamydia trachomatis 
cervical infection on basis of joint cytologic 
findings of inflammation and lymphocytes 






Predicted infection 


Negative 125 0 
Positive 19 4 






Endocervical 
isolation 







Positive 





Sensitivity = 17.4%. Specificity = 100%. Correct classifi- 
cation of Chlamydia trachomatis-positive and —negative 
cases = 87%, 


chlamydial isolation as a diagnostic criterion. These dif- 
ferences in methodology have been associated with de- 
creased sensitivity and specificity when compared to 
those with chlamydial isolation.’ Other authors* have 
reported no significant association between the Papa- 
nicolaou smear findings of “inclusions” and chlamydial 
isolation; this conclusion is similar to our findings. Sam- 
ple variability among the specimens collected for chla- 
mydial isolation and those collected for cytologic testing 
may partly explain the discrepancies. Separate but con- 
secutive samples were obtained at the same clinic visit 
for C. trachomatis isolation, other microbiologic studies, 
and cytologic testing. Considerable discrepancies in cy- 
tologic findings of dysplasia and carcinoma in situ have 
been reported in a comparison of consecutive samples 
collected at the same time in the manner described by 
us. It is a reasonable assumption that similar discrep- 
ancies could occur in C. trachomatis isolations on se- 
quential samples. 


*Kiviat N, Paavonen J, Brockway J, et al. Diagnosis of C. 
trachomatis using routine Papanicolaou cervical smears. Paper 
presented to the International Society for Sexually Transmit- 
ted Disease Research, Seattle, Washington, August 1-3, 1983. 


The “inclusions” described and illustrated by Gupta 
et al.’ in Papanicolaou-stained smears differ somewhat 
from the morphologic features of the organism in 
smears and cell cultures stained with Giemsa. Cyto- 
plasmic vacuoles associated with mucin production or 
vacuoles caused by inflammation and degeneration 
with particulate matter overlying the vacuole may re- 
semble chlamydial inclusions. 

Dorman et al. noted that sensitivity of the Papani- 
colaou smear for chlamydia-associated changes was re- 
duced in unsatisfactory smears that did not contain 
endocervical columnar cells or metaplastic cells, a find- 
ing that is consistent with ours. In smears having no 
endocervical columnar cells, the significant cytologic 
features either were absent or occurred much less fre- 
quently. Smears lacking endocervical columnar cells are 
unsatisfactory for either routine examination or eval- 
uation of the cytologic features we have described in 
chlamydial infection.’ This does not help to explain our 
failure to find “inclusions” significantly related to chla- 
miydial isolation since all but one of 23 women classified 
as chlamydia positive had endocervical columnar cells 
in smears. 

The cellular findings that had a significant rela- 
tionship to chlamydial isolation in our study in- 
cluded cytologic inflammation, lymphocytes, and nu- 
clear changes in metaplastic cells. Studies with chla- 
mydial isolation used as the criterion for presence of 
disease have reported similar findings.” "€ However, 
when we used stepwise logistic regression analysis to 
determine the joint association of these three cytologic 
findings with C. trachomatis infection, nuclear changes 
in metaplastic cells was no longer found to be signifi- 
cantly related. While such findings do not support the 
promotion of the Papanicolaou smear as a definitive 
diagnostic tool for chlamydial infection, it may be pos- 
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sible to-use the cytologic pattern we have identified to 
define a population with a high prevalence of chla- 
mydial infection. Verification with culture and treat- 
ment for chlamydial infection may then be justified in 
¿such a population. 
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m ner nee ne STENOSES Eero 
-Cefotaxime treatment for women with community-acquired 


_ pelvic abscesses 


David L. Hemsell, M.D., Rigoberto Santos-Ramos, M.D., F. Gary Cunningham, M.D., 


Brenda J. Nobles, and Patricia G. Hemsell, R.A. 
Dallas, Texas 


Forty-one women with pelvic abscesses complicating salpingitis were treated with parenteral cefotaxime, a 
newer cephalosporin. Abscesses ranged in size from 4 by 4 to 13 by 15 cm, and in 10 women (24%) 

they were =10 cm. Neisseria gonorrhoeae was recovered from the endocervix in 17 women (41%). A 
mean. of 26.7 gm of cefotaxime was given over a mean of 6.5 days, and operation was not required during 
initial therapy, Only two women (5%) required the addition of another antimicrobial. Chronic pelvic pain 
and recurrent infection were infrequent during the 31- to 43-month follow-up period. Five women (12%) 
were readmitted for elective surgical therapy because of persistent or recurrent adnexal mass 1 to 33 
months following study entry. Six (15%) women became pregnant and were delivered of their infants a 
mean of 25 months following cefotaxime therapy. (AM J Ostet Gynecot 1985;151:771-7.) 


Key words: Salpingitis, pelvic abscess, cefotaxime 
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The most significant community-acquired infection 
treated by the obstetrician/gynecologist is acute salpin- 
gitis complicated by pelvic abscess. Successful medical 
therapy is reportedly followed by a significant infertility 
rate, chronic pain, and a high incidence of subsequent 
pelvic operations. Rupture of this inflammatory process. 
is life-threatening and surgical therapy for ruptured or 
unruptured abscesses almost invariably includes re- 
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moval of uterus, tubes, and ovaries. Prospective data 
relating to therapy of and consequences of pelvic ab- 
scesses are rare, and none were available from our hos- 
pital. 

The development of newer antimicrobials and their 
application in the treatment of this disease may alter 
not only the success rate of medical management but 
-also the clinical course following therapy. Cefotaxime 
is a ®-lactamase stable! semisynthetic cephalosporin 

-with an expanded spectrum of bactericidal activity in- 


~ eluding most anaerobes.” It has proved clinical efficacy 


(96.4%) comparable to that of clindamycin and gen- 
<- tamicin in the treatment of women with post—cesarean 
“section endomyometritis.” A prospective study was de- 
signed to: (1) evaluate the efficacy of cefotaxime in the 
treatment of women sequentially admitted for therapy 
of pelvic abscess complicating acute salpingitis and (2) 
determine the long-term consequences or natural his- 


“tory of this disease. Results with this newer cephalo- 


¿sporin are encouraging. 


Material and methods 


Women admitted to this study complained of lower 
abdominal and pelvic pain and had an oral temperature 
of at least 38° C (100.4° F). They had abdominal ten- 
~derness, pain with cervical motion, and uterine and 
adnexal tenderness associated with the presence of a 
palpable, tender, fluctuant adnexal or pelvic mass con- 
_ sidered to be a pyosalpinx, tuboovarian abscess, or pel- 
¿vic abscess. None of the women had an abscess that 
_ dissected the upper one third of the rectovaginal sep- 
tum; our policy is to drain such abscesses. All gave 
“informed, written consent. Reasons for exclusion were: 
(1) history of allergy to cephalosporins or immediate 
hypersensitivity reaction to penicillin, (2) receipt of any 
investigational drug or probenecid during the preced- 
ing 2 weeks, (3) receipt of antimicrobials within 3 days 
prior to therapy, and (4) significant renal or hepatic 
disease. Laboratory tests, performed prior to therapy, 
on the third day of therapy, and following therapy in- 
cluded complete blood count, prothrombin time, par- 
tial thromboplastin generation time, direct and indirect 
Coombs tests, measurement of serum creatinine, total 
protein, albumin, uric acid, inorganic phosphorus, cal- 
cium, glucose, alkaline phosphatase, total bilirubin, glu- 
tamic oxaloacetic transaminase, and urea nitrogen, and 
“complete urinalysis. Blood and urine were collected for 
culture. A swab culture for Neisseria gonorrhoeae was 
“taken from the endocervix of each subject prior to ther- 
apy. Peritoneal fluid was collected by culdocentesis 
from eight women (19.5%) with lateral masses and was 
transported in Anaport vials (Scott Laboratories, Fiske- 
ville; Rhode Island). We do not routinely. perform cul- 
 docentesis in women with a pelvic abscess(es); if there 


‘was a lateral mass ahd a question about the cause of 
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peritoneal irritation, culdocentesis was performed. Cul- 
docentesis specimens were processed as previously de- 
scribed.’ 

Cefotaxime was given intravenously in 2 gm doses 
every 8 hours and the women were seen at least 
twice daily by the physician-investigator. Twenty-nine 
women (71%) had pelvic and abdominal ultrasonogra- 
phy performed and interpreted by one of us (R. $.-R.) 
using a static B scanner (Rohnar 7000, Santa Ana, Cal- 
ifornia). The other 12 had no sonography because of 
mechanical problems. Clinical response was defined as 
progressive diminution in symptoms, abdominal and 
pelvic tenderness, mass size, and return of oral tem- 
perature to =$7.5° C (99.5° F). Clinical failure was de- 
fined as persistence of abdominal and pelvic pain and 
tenderness with fever after 72 hours of therapy or signs 
of worsening infection including increasing pain, mass 
size, tenderness, and temperature at any time, When 
this occurred, chloramphenicol, 50 mg/kg/day, was 
added intravenously in divided doses. Women were dis- 
charged after their temperature was <37.5° C for 24 
to 48 hours and were instructed to take tetracycline or 
cefalexin, 500 mg orally four times daily. They were 
seen in the clinic 3 to 14 days after hospital discharge. 
A 30-month minimum period was selected for follow- 
up to assess the clinical outcome following treatment 
for this infection, 

Continuous data were analyzed by Student's ¢, paired 
Student’s £ or Mann-Whitney test. Discrete data were 
compared by x’, Welch’s approximation, and Kruskal- 
Wallis tests. 


Results 

Between January, 1980, and January, 1981, 41 
women were entered into this study. Ages ranged from 
15 to 36 years and 23 (56%) were black, 16 (39%) were 
Caucasian, and one each (2.5%) was American Indian 
and Mexican-American. Mean parity was 1.1, seven 
(17%) were nulligravid, and 11 (27%) were practicing 
contraception. Only four were using an intrauterine 
contraceptive device and three of these women. had 
bilateral abscesses. Twenty (49%) gave a history.of pre- 
vious treatment for either acute pelvic infection or 
asymptomatic gonococcal colonization. These were al- 
most evenly divided. The mean duration of symptoms 
before presentation to our emergency room was 6.5 
days and the mean interval since the last menstrual 
period was 16.5 days, Nine women (22%) had bilateral 
lower-quadrant abdominal peritonitis and 13 others 
(32%) had four-quadrant peritonitis; all women had 
pelvic peritonitis. Twenty-five women (61%) had bilat- 
eral abscesses while eight (19.5%) had central and eight 
had unilateral abscesses. Clinical variables were similar 
for women irrespective of presence of bilateral, uni- 
lateral, or central abscesses, although central abscesses 
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Fig. 1. Typical sonogram of bilateral tuboovarian abscess. 
A = Sonolucent urine-filled bladder; N-arrow is pointing to 
the uterus, which is between the bladder and a left tuboovarian 
abscess (L); R designates a right tuboovarian abscess. Sono- 
graphically, abscesses are usually sonolucent structures with 
indistinct borders and internal echoes representing debris or 
septa. 


were larger than unilateral abscesses. There was close 
agreement between clinical estimation of abscess size 
and sonographic measurement unless the inflamma- 
tory mass.was more than 12 weeks’ gestational size. 
~ Abscess size was sonographically smaller in these in- 
stances. Typical sonograms appear in Figs. | and 2. 
Most women had daily maximal temperature read- 
ings that were similar to those observed prior to ad- 
mission for at least the first 72 hours of therapy, after 
which time the temperature decreased to below 37.5% 
C and remained there. Two women (5%) experienced 
failure of the original therapy and required the addi- 
tion of chloramphenicol. Both had an inflammatory 
mass the size of a 14-week gestation with bilateral ab- 
scesses, Sonographic measurements of the abscesses 
were 5 by 4 by 3 cm each in one patient and 9 by 8 by 
Sand 6 by 6 cm in the other. Various clinical, laboratory, 
and treatment variables were analyzed by abscess size 
and are presented in Tables I and I. Variables in Table 
I were statistically similar (p > 0.05, Kruskal-Wallis. or 
x’) with no evidence of trend by abscess size. Those 
presented in Table LH, however, do indicate an influence 
of mass size on the clinical course. Patient numbers in 
each group were small enough in the first three cate- 
gories that statistical significance did not exist, but 
trends were present. Therapy duration for women with 
amass 210 cm was significantly longer than that for 
the women in other groups (p = 0.005, Kruskal-Wal- 
lis). Total drug dose for those women was also signif- 
icantly greater than that for women with an abscess <6 
cm (p = 0.001, Kruskal-Wallis) but not for those whose 
abscess measured 7 to 9 cm. The incidence of the pres- 
ence of a mass at hospital discharge was significantly 
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Fig. 2. Sagittal sonogram of pelvis and lower abdomen show- 
ing the bladder (A) and abdominal extension of 13 by 15 cm 
pelvic/abdominal abscess (B). N-arrow is the posterior pelvic 
portion of the abscess with arrow pointing at the uterus, which 
lies between it and the bladder. 


and progressively greater with increasing abscess size 
when the first two categories are combined (p < 0.001, 
x’). Interval to absence of a palpable mass at a subse- 
quent clinic visit was also related to abscess size 
(p < 0.001), Kruskal-Wallis). All masses that were <6 
cm at admission were not palpable at examination 2 
weeks after discharge (Table 1). 

Thirteen isolates were identified from five of the 
eight peritoneal fluid specimens: eight were aerobic 
and five anaerobic, including Bacteroides fragilis, The 
minimal inhibitory concentration for cefotaxime to 
90% of the isolates, including Bacteroides fragilis, was 2 
pg/ml. The highest was 4 g/ml and was seen with 
Enterobacter aerogenes. The organisms contained in the 
abscesses of the 41 women were essentially unknown. 

Mean hemoglobin concentration (+ SD) at admission 
was 12.7 + 1.8 gm/dl and the mean leukocyte count 
was 14.2 + 4.5 x 10°/mm*. At discharge, these values 
were 11.7 + L.5and 8.6 + 3.0, respectively. Prothrom- 
bin time and partial thromboplastin generation time 
means decreased during therapy and platelet count 
means increased; bleeding was not observed. In four 
instances (10%), alkaline phosphatase values were el- 
evated at study entry and returned to normal during 
therapy. In four others, transitory elevation during 
therapy was observed. Serum transaminase was ele- 
vated at entry for two women and became normal dur- 
ing therapy, for five others, there was transitory ele- 
vation during therapy. Coombs tests did not become 
positive and other parameters measured were generally 
within normal limits. Eight women (19.5%) developed 
mild to moderate phlebitis that required changing the 
site of intravenous administration and possibly local 
therapy. One woman complained of burning eyes and 
pruritus; therapy was continued, and the symptoms 
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Table I. Statistically similar* variables and means by pelvic abscess size (incidence or mean + SD) 















<6 cm 


Variable (n = 6) 








Incidence (%) 15 
Age (vr) 23.2 + 7.3 
Days of symptoms 8.8 + 9.4 
Previous pelvic infection or 33 
gonococcal colonization (%) 

Maximal temperature (° C) 38.8 + 0.4 
Abdominal peritonitis (%) 50 

*p > 0.05 

tx’, 


Kruskal-Wallis. 









Abscess size 





=10 -cm 


19.5 41.5 24t 
20.9 + 2.5 22.9 + 4.3 21.6 + 5.44 
4.2 +68 5.8 + 5.3 4+ 6.44 

37.5 59 50+ 
38.8 + 0.5 38.9 + 0.5 38.9 + Llf 

50 59 50t 


Table II. Variables relating clinical course to pelvic abscess by size (incidence or mean + SD) 








Abscess size 





Variable 


Positive N. gonorrhoeae culture (%) 67 
Days to last menstrual period 11.2 + 3.3 
Leukocyte count (x 10°/mm*) 13.2 + 4.6 
` Days of therapy 5.3 + 0.7 
Total drug dose 17.4 + 4.9 
Palpable mass at hospital discharge (%) 17 
Interval to no masses (wk) 14 + 0.5 





Significance 
(p) 


50 35 30 NS*+ 
13.8 + 5.7 15.6 + 9.8 18.9 + 11.5 NS¢ 
13.8 + 3.7 14.4 + 5.2 15.0 + 4.5 NS4 

5.1 + 0.9 6.4 + 1.5 87+ 31 0.005§ 
19.2 + 5.0 26.9 + 8.2 37.0 + 16.4 0.0018 

12.5 59 100 <0.0014 

14+ 0.9 3.9 + 3.5 10.0 + 4.3 <0.0018 





*NS = Not significant (p > 0.05). 
an 

+Welch’s approximation. 

§ Kruskal-Wallis. 


disappeared. Cefotaxime was discontinued in one 
woman after 7 days because of presumed “drug fever.” 
Eosinophilia and temperature returned to normal. 

Thirty-nine women (95%) were seen in the clinic dur- 
ing the 43-month interval following study entry. Only 

two women (5%) had another documented episode of 
¿acute pelvic infection following hospital discharge and 

these occurred 4.and 33 months later, Because of the 

time intervals, they most likely represented reinfection 

rather than recurrence. Masses were not palpated at 

an interval clinic visit for either patient but were present 

at readmission. Five women (12%) with no desire for 
future fertility had uterus, tubes, and ovaries removed 
= because of persistent adnexal mass | to 33 months fol- 
“lowing treatment. None had experienced failure of 
original treatment and three had undergone previous 
tubal ligation. All specimens had histologic evidence of 
chronic tuboovarian inflammation. 

Variables from these five women were compared to 
those from six women (15%) who became pregnant 
during the 31- to 43-month interval following study 
entry and are presented in Table HI. Five of the six 


women who became pregnant were delivered of 
healthy infants at term and one underwent elective ter- 
mination. Four of these women had been treated for 
bilateral abscesses and one had a central abscess. The 
sixth woman had a unilateral abscess at study entry and 
underwent an interval unilateral salpingo-oophorec- 
tomy because of an asymptomatic adnexal mass (hy- 
drosalpinx) 22 months following therapy. Chronic in- 
flammation of that tube and ovary were present at 
histologic examination: the other tube and ovary ap- 
peared normal, and she had never used an intrauterine 
contraceptive device. Five of the six women underwent 
sonography and had sonographic findings compatible 
with pelvic abscess. Four of the six women had a pal- 
pable pelvic mass at discharge from the hospital fol- 
lowing initial therapy. The mean interval between treat- 
ment and delivery or termination was 25 months. Eight 
women were maintained on a regimen of oral contra- 
ceptives after discharge from the hospital. When these 
eight women are combined with the three who had 
undergone previous tubal ligation, a pregnancy rate of 
20% (six of 30) was observed. 
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Table III. Variables in women with pelvic abscess who ultimately underwent hysterectomy or became 


pregnant (mean + SD) 


Hysterectomy ` Pregnancy Significance 
Variable (n = 5) (n = 6) (p) 
Age (yr) 28.0 + 5.5 20.5 + 2.3 0.026* 
Days of cefotaxime therapy 6.3 + 1.9 6.5 + 2.0 NSt 
Total cefotaxime dose (gm) 25.0 + 9.4 27.0 + 8.0 NSł 
Original abscess size 
<6 cm l 0 NS* 
7-9 cm -3 NS* 
210 cm 1 3 NS* 


*Welch’s approximation. 
NS = Not significant (p > 0.05). 
+Student’s £. 


Comment 


The pathogenesis and microbiologic features of 
acute pelvic inflammatory disease have been docu- 
mented.”"' Pathogens recovered from women with ab- 
scesses confirm the polymicrobial nature of this infec- 
tion as well.!"® Reported accuracy of clinical diagnosis 
of acute salpingitis in the absence of masses ranges from 
about 65% to 90%* °°”! according to studies in which 
laparoscopy was used for confirmation. Correlation be- 
tween ultrasonographic diagnosis of pelvic abscess and 
laparoscopic or laparotomy findings ranges from 76% 
to 100%.”**” The obvious problem with studies such as 
the current one is that there is no surgical confirmation 
of the diagnosis. Accuracy of ultrasonographic diag- 
nosis approaching 100%,”* ” coupled with clinical re- 
quirements for study admission and histologic confir- 
mation in women who underwent later operation, sat- 
isfied us of the clinical accuracy of the diagnosis. 

As stated by Collins and Jansen*; “Before the era of 
sulfa drugs and penicillin, when our therapeutic med- 
ical regimen was limited to antipyretics, sedatives, bed 
rest, heat applied to the pelvis, and general supportive 
measures, a large number of cases of severe pelvic in- 
fection underwent resolution. Even in some cases of 
tuboovarian abscess, the abscess became sterile and‘a 
hydrosalpinx alone, or involving not only the tube, but 
the tube and part or all of the ovary, resulted. There- 
fore, one cannot say that, because an inflammatory 
mass in the pelvis cools or even partially regresses 
under antibiotic therapy, an abscess was not present.” 
Kaplan et al.” reported that a retrospective study con- 
ducted in their hospital indicated a high incidence of 
chronic pelvic pain, recurrent pelvic infections, and al- 
most complete infertility in women who were treated 
medically for pelvic abscess. For that reason, in a rare 
prospective study of therapy for women with a pelvic 


*Collins CC, Jansen FW: Treatment of pelvic abscesses. Clin 
Obstet Gynecol 1959;2:512. 


abscess, they electively treated 71 women with opera- 
tion after preparation with fluid and antibiotics. They 
stated that operation consisted of a total abdominal 
hysterectomy and bilateral salpingo-oophorectomy. 
Chronic pain and recurrent infections may have been 
prevented, but 40% of the 71 women required blood, 
17% sustained major operative injuries, and 32% de- 
veloped other complications such as wound infection, 
cuff abscess, and pyelitis. Other authors'* 7 3%! con- 
firmed a significant requirement for hysterectomy in 
their retrospective studies. In two other retrospective 
studies,'* * colpotomy was included as a part of early 
therapy; in spite of this, 33% to 50% of women ulti- 
mately required hysterectomy and castration for defin- 
itive therapy. The mean hospital stay for women in 
these latter two studies was 13.4 days, so colpotomy did 
not appear to guarantee a short hospital stay. Ginsburg 
et al.” reported that pelvic infection recurred in 80% 
of women treated medically for tuboovarian abscess 
and that 86% of the women treated medically had 
chronic pain. Franklin et al.” found the conservative 
approach to this infection “successful.” They per- 
formed colpotomy when the upper one third of the 
rectovaginal system was involved by a dissecting abscess 
(35 of 120 women). Twelve women (10%), however, 
required definitive surgical therapy initially and 19 
(16%) required subsequent definitive operation for 
persistent mass, pain, or menometrorrhagia. Data re- 
ported by Landers and Sweet” a decade later indicated 
that 25% of women required operation as a part of 
original therapy. An additional 31% of those followed 
up after original therapy required a subsequent lapa- 
rotomy. Conception rates of about 10% were reported 
by most authors when potential for fertility was re- 
tained. 

Prior to this prospective study, women admitted to 
our hospital for therapy of pelvic abscess were empir- 
ically treated with a combination of antimicrobials. Ini- 
tially, these included penicillin and tetracycline, then 
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penicillin or cephalosporin and aminoglycoside, as 
trends in therapy changed. Clindamycin or chloram- 
phenicol was required in addition in 16% to 50% of 
cases when initial combination therapy failed and was 
added to initial therapy if warranted by the woman’s 
clinical condition. Ten of 86 women (11.6%) hospital- 
ized and treated during an 18-month period in 1976 
and 1977 required hysterectomy and bilateral salpingo- 
oophorectomy as a part of their initial treatment be- 
cause of failed antimicrobial therapy. When medical 
therapy was successful, removal of uterus, tubes, and 
ovaries was frequently performed electively 6 weeks 
later if fertility was not desired because of the “natural 
history” of the infection. 

Historically the infection described is one of consid- 
erable significance and consequence. No explanation is 
apparent for variations in persistence of pain, recur- 
rence of acute infections, or the varied requirement for 
surgical therapy reported by some investigators. 
Chronic pain and recurrent infection occurred in only 
10% of women in this prospective study, however, and 
more women conceived than subsequently required 
hysterectomy. Cefotaxime therapy was associated with 
excellent initial success in the medical management of 
this disease. Failures that occurred were in women with 
masses that were 14 weeks’ gestational size. It is our 
current practice to treat women with abscesses larger 
than 12 weeks’ gestational size with combination anti- 
microbials including an anaerobic-specific agent. 

It is unlikely that oral tetracycline (or cephalexin) can 
be given significant credit, if any, for the long-term 
results of therapy. Women hospitalized and treated for 
acute pelvic inflammatory disease in our hospital, in- 
cluding those with an abscess, are now discharged on 
a regimen of oral tetracycline because of the possible 
contribution of chlamydia to this disease. However, 
Sweet (personal communication) has been unable to 
isolate chlamydia from abscesses. Our long-term clinical 
management of women treated for this infection has 
been modified by this prospective study since chronic 
pain, persistent mass, and recurrent infections were 
infrequent. Routine elective operation 6 weeks follow- 
ing therapy has been abandoned. 


REFERENCES 


1. Richmond MH. Beta-lactamase stability of cefotaxime. J 
Antimicrob Chemother 1980; 6(suppl A):13. 

2. Chabbert YA, Lutz AJ. HR 756, the syn isomer of a new 
methoxyimino cephalosporin with unusual antibacterial 
activity. Antimicrob Agents Chemother 1978;14:749. 

3. Neu HC, Aswapokee N, Aswapokee P, Fu KP. HR 756, a 
new cephalosporin active against gram-positive and gram- 
negative aerobic and anaerobic bacteria. Antimicrob 
Agents Chemother 1979;15:273. 

4. Jones RN, Thornsberry C. Cefotaxime, a review of in vitro 
antimicrobial properties and spectrum of activity. Rev In- 
fect Dis 1982;4(suppl):S300. 


11. 


12. 


13. 


14. 
15. 
16. 
17. 


18. 


19. 
20. 
21. 


22. 


23. 


24. 


25. 


26. 


27. 
28. 


29. 


30. 


March 15, 1985 
Am J Obstet Gynecol 


. Hemsell DL, Cunningham FG, DePalma RT, Nobles BJ, 


Heard M, Hemsell PG. Cefotaxime sodium therapy for 
endomyometritis following cesarean section: dose-finding 
and comparative studies. Obstet Gynecol 1983;62:489. 


. Cunningham FG, Hemsell DL, DePalma RT, Kappus SS, 


Roark M, Nobles B. Moxalactam for obstetric and gyne- 
cologic infections. AM J OBSTET GYNECOL 1981;139:915. 


. Chow AW, Malkasian KL, Marshall JR, Guze LB. The 


bacteriology of acute pelvic inflammatory disease. AM J 
OBSTET GYNECOL 1975;122:876. 


. Eschenbach DA, Buchanan TM, Pollock HM, et al. Poly- 


microbial etiology of acute pelvic inflammatory disease. 
N Engl J Med 1975;293:166. 


. Cunningham FG, Hauth JC, Gilstrap LC, Herbert WNP, 


Kappus SS. The bacterial pathogenesis of acute pelvic 
inflammatory disease. Obstet Gynecol 1978;52:161. 


. Sweet RL, Draper DL, Schachter J, James J, Hadley WK, 


Brooks GF. Microbiology and pathogenesis of acute sal- 
pingitis as determined by laparoscopy: What is the ap- 
propriate site to sample? Am J OBSTET GYNECOL 1980; 
138:985, 

Thompson SE, Hager WD, Wong K, et al. The microbi- 
ology and therapy of acute pelvic inflammatory disease 
in hospitalized patients. AM J OBSTET GYNECOL 1980; 
136:179. 

Altemeier WA. The anaerobic streptococci in tuboovarian 
abscess. AM J OBSTET GYNECOL 1940;39:1038. 

Pedowitz P, Bloomfield RD. Ruptured adnexal abscess 
(tuboovarian) with generalized peritonitis. AM J OBSTET 
GYNECOL 1964;88:721. ; 
Nebel WA, Lucas WE. Management of tubo-ovarjan ab- 
scess. Obstet Gynecol 1968;32:382. 

Mickal A, Sellmann AH. Management of tubo-ovarian 
abscess. Clin Obstet Gynecol 1969;12:252. 

Pearson HE, Anderson GV. Genital bacteroidal abscesses 
in women. AM J OBSTET GYNECOL 1970;107:1264. 
Swenson RM, Michaelson TC, Daly MJ, Spaulding EH. 
Anaerobic bacterial infections of the female genital tract. 
Obstet Gynecol 1973;42:538. 

Thadepalli H, Gorbach SL, Keith L. Anaerobic infections 
of the female genital tract: bacteriologic and therapeutic 
aspects. AM J OBSTET GYNECOL 1973;117:1034, 
Rubenstein PR, Mishell DR Jr, Ledger WJ. Colpotomy 
drainage of pelvic abscess. Obstet Gynecol 1976;48:142. 
Jacobson L. Differential diagnosis of acute pelvic inflam- 
matory disease. AM J OBSTET GYNECOL 1980;138:1006. 
Sweet RL, Mills J, Hadley WK, et al. Use of laparoscopy 
to determine the microbiologic etiology of acute salpin- 
gitis. AM J OBSTET GYNECOL 1979;134:68. 

Morley P, Barnett E. The use of ultrasound in the diag- 
nosis of pelvic masses. Br J Radiol 1970;43:602. 
Cochrane WJ, Thomas MA. Ultrasound diagnosis of gy- 
necologic pelvic masses. Radiology 1974;110:649. 

Walsh JW, Taylor KJW, Wasson JFM, Schwartz PE, Ro- 
senfield AT. Gray-scale ultrasound in 204 proved gyne- 
cologic masses: accuracy and specific diagnostic criteria. 
Radiology 1979;130:391. 

Spirtos NJ, Bernstine RL, Crawford WL, Fayle J. So- 
nography in acute pelvic inflammatory disease. J Reprod 
Med 1982;27:312. i 
Landers DV, Sweet RL. Tubo-ovarian abscess: contem- 
porary approach and management. Rev Infect Dis 
1983;35:876. 

Amstey MS, Schaffer DL. Ultrasound in the identification 
of true pelvic abscesses. Infect Surg 1984;3:190. 

Kaplan AL, Jacobs WM, Ehresman JB. Aggressive man- 
agement of pelvic abscess. AM J OBSTET GYNECOL 1967; 
98:482. 

Cooperman NR, Ruiz G. Clinical aspects of acute pelvic 
inflammatory disease: Cook County Hospital. AM J OB- 
STET GYNECOL 1980;138:1026. 

Ginsburg DS, Stern JL, Hamod KA, Genadry R, Spence 


Volume 151 
Number 6 


MR. Tubo-ovarian abscess: a retrospective review. AM J 
OBSTET GYNECOL 1980; 138:1055. 

31. Hager WD. Follow-up of patients with tubo-ovarian ab- 
scess(es) in association with salpingitis. Obstet Gynecol 
1983;61:680. 


' Cefotaxime treatment of pelvic abscesses 


32. Rivlin ME. Clinical outcome following vaginal drainage 
of pelvic abscess. Obstet Gynecol 19&3;61:169. 

33. Franklin EW III, Hevron JE Jr, Thompson JD. Manage- 
ment of the pelvic abscess. Clin Obstet Gynecol 1973; 
16:66. 





Factors affecting the sex differential in neonatal mortality: The 
role of respiratory distress syndrome | 


Muin J. Khoury, M.D., James S. Marks, M.D., M.P.H., Brian J. McCarthy, M.D., and 
ry y: 


Susan M. Zaro, M.P.H. 
Atlanta, Georgia 


We investigated factors affecting the sex differential in neonatal mortality rate using linked birth and death 
certificates of more than 300,000 infants born in Georgia between 1974 and 1977. The neonatal mortality 
rate was higher in male infants than in female infants (relative risk = 1.23, p < 107°) and was most 
pronounced for infants weighing between 1501 and 2500 gm (relative risk = 1.78, p < 1078). This differential 
persisted after adjustment was made for effects of several prenatal and labor-related factors. The male 
excess in neonatal mortality rate was most prominent during the first week of life and was found for 
several perinatal disorders. Respiratory distress syndrome—related mortality showed the largest male 
excess (relative risk = 1.57, p < 107°) and was most pronounced in infants weighing between 1501 

and 2500 gm (relative risk = 2.78, p < 107°), in whom it accounted for roughly 60% of the excess. Since 
previous studies have shown that male infants have a higher incidence of respiratory distress syndrome 
but not a higher case-fatality rate, we suggest that slower lung maturation among male fetuses is a major 
contributing factor to the sex differential in neonatal mortality. (AM J Osster Gynecol 1985;151:777-82.) 


Key words: Infant mortality, neonatal mortality, respiratory distress syndrome, sex differences 


The neonatal mortality rate of male infants is known 
to be higher than that of female infants. This excess 
has been demonstrated for several specific neonatal 
conditions, suggesting general biologic weakness of the 
male infant after birth. "” Respiratory distress syndrome 
(RDS)—hyaline membrane disease (HMD) has been 
shown to have a higher male: female death ratio than 
any other major cause of infant death.’ Other demo- 
graphic and clinical factors known to be powerful pre- 
dictors of neonatal mortality include birth weight,‘ ma- 
ternal age, and complications of pregnancy and laber.’ 
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In this study, we used linked birth and death certif- 
icates from a total population to investigate whether 
sex-specific differences in prevalence of these other risk 
factors could contribute to the sex differential in neo- 
natal mortality. In addition, we estimated the relative 
proportion of the various causes of death, including 
RDS/HMD, in the male excess. 


Methods 

The Vital Records Division, State of Georgia, has 
linked infant birth and death certificates in an effort 
to establish maternal and infant risk factors for infant 


. mortality. A search for unregistered neonatal deaths 


was undertaken by using hospital records, and those 
found were then linked to birth certificates.® A neonatal 
death was defined as a death of a live-born infant oc- 
curring at less than 28 days of age. 

In this study, we examined the cohort of 317,404 live 
infants born in Georgia between 1974 and 1977. This 
study was limited to these years to assure consistency 
in the cause of death codes because of the changes in 
the International Classification of Diseases, adapted 
(ICDA) codes that occurred in 1978.’ Male and female 
live-born infants were compared for maternal demo- 
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Table I. Sex differences in neonatal mortality rates by birth weight distribution, Georgia, 1974 to 1977 















Live births Neonatal 
Birth-relative weight mortality 
(gm) rate* 
<750 461 0.3 974.0 
751-1000 468 0.3 747.9 
1001-1500 1,194 0.7 350.1 
1501-2000 2,696 1.7 98.3 
2001-2500 8,064 5.0 23.7 
22501 146,360 89.8 3.2 
Unknown 3,762 2.3 43.3 
Total 
Observed 163,005 100.0 14.1 
Adjusted 14.5 
*Deaths per 1000 live births. 
fp < 0.001. 
tp < 0.01. 


§x? = 43.4, p < 1078, 95% confidence limits 1.16 to 1.31, 











mortality Risk (male! 
cae? | a 
o 483 0.3 968.9 1.01 
425 0.3 632.9 1.18} 
1,188 0.8 247.5 1.42 
2.853 1.9 54.7 1.807 
9.632 6.2 13.4 1.774 
136.385 88.3 2.6 1.227 
3,433 2.2 29.4 1.474 
154.399 100.0 11.5 1.238 
10.6 1.37]| 


Adjusted for birth weight differences by direct standardization with all the population as standard; Mantel-Haenszel summary 


x’ = 107.0, p < 1078 


Table II. Sex differences in neonatal mortality rates by prenatal risk score, Georgia, 1974 to 1977 








Male infants 







mortality 

None 89,091 54.7 8.1 

1-10 57,915 35.5 13.7 
11-20 6,539 4.0 34.1 
21-30 3,479 2.1 42.8 
31-40 4,717 2.9 59.2 
24] 1,264 0.8 103.6 
Total 163,005 100.0 14.1 





Female infants 







Neonatal 
mortality 
ratet 


Live births 





- Relative risk 
(male/female) 


84,437 54.7 6.2 1.324 
54,809 35.5 - 11.2 1.224 
6,108 4.0 26.0 1.318 
3,188 2.1 35.5 1.21 
4,608 3.0 48.6 1.22 
1,249 0.8 112.1 0.92 
154,399 100.0 11.5 1.239 





*Risk score based on a weighted combination of the following factors: maternal age (<20 or >35 yrs), black race, multiple 
gestations, history of prematurity, history of fetal loss, complications related to pregnancy, and complications not related to 


pregnancy. 
+Deaths per 1000 live births. 
tp < 0.0001. 
$p < 0.01. 
lp < 0.05. 
Ix? = 43.4, p < 107°, 95% confidence limits = 1.16 to 1.31. 


graphic and obstetric factors. In addition, sex-specific 
neonatal mortality rates were compared within each 
birth weight category and relative risk of neonatal death 
was computed from the ratio of the male neonatal mor- 
tality rate divided by the female neonatal mortality rate. 
Crude relative risks were adjusted by using direct stan- 
dardization for the presence of other maternal factors 
and a summary x? was calculated across levels of a factor 
using the Mantel-Haenszel technique. Finally, we com- 
pared sex-specific neonatal mortality rates within cat- 
egories of increasing risk of neonatal death on the basis 
of prenatal factors previously found to independently 
predict neonatal mortality in the same population with 


a discriminant function analysis used to weight the var- 
ious factors. These factors were: (1) maternal age (<20 
and >35 years), (2) race (black), (3) past history of pre- . 
maturity, (4) past history of fetal loss, (5) multiple ges- 
tations, (6) complications related to pregnancy (tox- 
emia, Rh sensitization, syphilis, rubella, other viral in- 
fections, anemia, and other), and (7) complications not 
related to pregnancy (diabetes, symptomatic heart dis- 
ease, chronic renal disease, hypertension, injury, tumor 
or operation during pregnancy, and other). 
Sex-specific neonatal mortality rates were also com- 
pared for age at death and for various causes of mor- 
tality coded according to the eighth revision of the 
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Table III. Sex differences in neonatal money rates by presence of delivery complications, Georgia, 1974 
to 1977 











Delivery mortality mortality Relative risk relative risk 
complication aan rate* =a rate* (male/female) (male/female) 
Labor compli- 
cationst 
Yes 35,099 21.5 35.4 31,951 20.7 32.5 1.09§ 1.33] 
No 127,906 78.5 8.3 122,448 79.3 6.0 1.38] 
Emergency cesar- 
ean section ; 
Yes 8,861 5.4 21.0 7,241 4.7 18.4 1.14 1,23|| 
No 154,144 94.6 13.7 147,158 95.3 11.1 1.231] 
Birth traumaf i 
Yes 357 0.22 81.2 271 0.18 66.4 1.22 1.23]| 
No 162,648 99.78 14.0 


*Deaths per 1000 live births. 


154,128 99,82 11.4 1.23]| 


tAdjusted for each factor by direct standardization with the whole population used as standard. 


Labor complications included abruptio placentae, placenta previa, cord collapse or compression, dystocia, breech delivery, 
maternal hypotension, prolonged labor, intrapartum fever, and other. 


$p < 0.05. 
lp < 1078. 


{Birth trauma included central nervous system or other injury during labor. _ 


Table IV. Sex differences in neonatal mortality rates by age at death, Georgia, 1974 to 1977 






Male infants 
in = 163,005) 








mortality 
Age at death rate* 
<6 hr 921 5.65 
7-23 hr 275 1.69 
1-6 days 760 4.66 
7-28 days 284 1.74 
Unknown (neonatal) 57 0.35 
*Deaths per 1000 live births. 
tp < 0.0001. 
tp < 0.02. 


ICDA.’ Although individual ICDA codes were exam- 
ined in the analysis, these were grouped into several 
categories of causes for data presentation because of 
similar trends in sex-specific neonatal mortality rates 
(for instance, infectious diseases) and because of small 
numbers of deaths in some categories (for instance, 
other). The contribution of each cause of death to the 
overall excess in male neonatal mortality rates was cal- 
_culated by dividing the male excess in the neonatal 
mortality rates from each specific cause by the male 
excess in neonatal mortality rates for all causes accord- 
ing to the following formula: 
Percent contribution of each cause to overall male 
excess in NMR = 
(male CSNMR — female CSNMR) 


(total male NMR — total female NMR) Ae 


Neonatal 


Female infants 
(n = 154,399) 





. . Neonatal 
No. of mortality Relative risk 
deaths rate* (male/female) 


717 4.64 1.22ł 
219 1.42 1.19} 
535 3.47 1.35t 
252 1.63 1.07 
50 0.32 1.08 


where NMR is neonatal mortality rate and CSNMR is 
cause-specific neonatal mortality rate. 


Results 


Effect of birth weight. The overall male neonatal 
mortality rate (14.1 per 1000 live births) was signifi- 
cantly greater than the female neonatal mortality rate 
(11.5 per 1000 live births, relative risk = 1.23, 
p < 10~*) (Table I). Moreover, although male infants 
tended to weigh more than female infants, the male 
excess in neonatal mortality rates was consistent within 
each birth weight category except in chat for infants 
weighing <750 gm. The excess was most pronounced 
for infants weighing between 1501 and 2500 gm (rel- 
ative risk = 1.78, p < 107). Because male sex was as- 
sociated with both increased birth weight and increased 
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Table V. Sex differences in neonatal mortality rates by cause of death, Georgia, 1974 to 1977 





Male infants 


Female infants 











(n = 163,005) (n = 154,399) 
Neonatal Neonatal 95% 
No. of mortality No. of mortality Relative risk Confidence 

Cause of death ICDA code deaths rate deaths rate (malelfemale) limit 
RDS-HMD _ 776.1, 776.2 511 3.13 308 1.99 1.57* 1.36-1.81 
Birth injuries 764-768, 772 124 0.76 86 0.56 1.37ł 1.04-1.80 
Infections 00-136, 520, 166 1.02 119 0.77 1.327 1.04-1.67 

470-474, 
480-486 

Prematurity, un- 777 210 1.29 160 1.04 1.247 1.01-1.53 

qualified 
Maternal compli- 630-669, 769- 215 1.32 180 1.17 1.13 0.93-1.38 

cations (preg- 763, 769 

nancy and 

childbirth) 
Congenital 74-75 277 1.70 239 1.55 1.10 0.92-1.31 

anomalies 
Neonatal asphyxia 776.0, 776.3- 287 1.76 253 1.64 1.07 0.91-1.27 

776.9 

Unknown ? 25) 1.54 232 1.50 1.03 0.86-1.23 
Others Rest. 260 1.60 196 1.27 1.26t 1.04-1.51 
Total 2,301 14.1 1,773 11.5 1.23) 1.16-1.31 
*p < 10%. 
tp < 0.05. 


Table VI. Sex differences in neonatal mortality rates related to RDS, by birth weight distribution, Georgia, 
1974 to 1977 










Neonatal 





Male infants . Female infants 






Percent excess 
neonatal mortality 
rate due to RDS 


Neonatal 
mortality 
ratet 






Relative risk 
(male/female) 









G1. 0.76 ~ 
162.4 1.08 ILI 
67.3 1.627 40.5 
19.3 2.357 59.6 
2.5 3.337 56.3 
0.17 1.94¢ 28.1 
3.8 2.118 28.8 
1.99 1.571 43.2 
1.95 1.674 





Birth weight mortality 
(gm) rate* 
<750 32 69.4 44 
751-1000 82 175.2 69 
1001-1500 130 108.9 80 
1501-2000 122 45.3 55 
2001-2500 67 8.3 24 
22501 48 0.33 23 
Unknown 30 78 13 
Total 
Observed 511 3.13 308 
Adjusted 3.24 
*Deaths due to RDS per 1000 live births in each weight category. 
tp < 0.0001. 
tp < 0.01. 
$p < 0.05. 


Ix? = 40.0, p < 107°. 


{Direct standardization with the whole population used as standard; Mantel-Haenszel summary xX = 55.0, p< 1078. 


mortality rate, adjustment for birth weight increased 
the estimated risk in male infants (adjusted relative 
risk = 1.37, p < 1075). 

Effect of prenatal risk factors. Male and female in- 
fants had an almost identical distribution of prenatal 
risk levels (Table II). For both male and female infants, 
the neonatal mortality rate increased sharply with the 
increasing risk score. However, the male excess in neo- 
natal mortality rates persisted in all categories of a 


priori risk except those in which the mothers were at 


highest risk. 


Effect of delivery complications. The births of male 
infants involved slightly more delivery complications 
than those of female infants (Table IH). However, these 
differences did not account for the excess in neonatal 
mortality rates. In fact, the sex differential was more 
prominent in infants born without labor complications. 

Age at death. The male excess in neonatal mortality 
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rates was found primarily in deaths occurring within 
the first week of life (Table IV). Although a slight male 
excess in neonatal mortality rates occurred after the 
first week (relative risk = 1.07), it was not statistically 
significant. 

Differences by cause of death. There was a male 
excess in neonatal mortality rates for almost all re- 
ported causes of death (Table V), but it was most pro- 
nounced for RDS-HMD. Although these defects are 
coded separately in the ICDA (776.1, and 776.2) we 
present them in a combined category because the terms 
are often used interchangeably (relative risk = 1.57, 
p < 1075). Not shown in the table are the sex-specific 
neonatal mortality rates by specific types of infectious 
diseases, which manifested similar trends (overall rel- 
ative risk = 1.32, p < 107°). The differences found in 
sex-specific neonatal mortality rates for congenital 
anomalies, maternal complications, or neonatal as- 
phyxia were not statistically significant. 

Contributions of causes of death to the excess in 
male neonatal mortality rate. RDS-HMD-—related mor- 
tality accounted for approximately 43% of the male 
excess in neonatal mortality rates (Fig. 1). Other in- 
dividual causes of death contributed less than 10% to 
the overall male excess. Furthermore, as shown in Table 
VI, the RDS-HMD-related neonatal mortality rate was 
greater in male infants with birth weights of 1501 to 
2000 gm (relative risk = 2.35, p < 0.0001) and 2001 
to 2500 gm (relative risk = 3.33, p < 0.0001), Within 
these categories, it accounted for 60% and 56%, re- 
spectively, of the male excess in neonatal mortality 
rates. 


Comment 


Using population-based data from linked birth and 
death records, we examined the relationship of known 
risk factors for neonatal mortality to the well-docu- 
mented male excess in neonatal mortality. The study 
has two major findings. First, strong predictors of neo- 
natal death, such as birth weight and maternal obstetric 
risk, did not explain the sex differential. Moreover, a 
narrowing of the gap in neonatal mortality rates be- 
tween sexes tended to occur only for infants at highest 
risk of neonatal death (such as infants weighing <750 
gm or born to women with several prenatal risk factors). 
This finding is consistent with previously reported ob- 
servations that an overall inverse relationship exists be- 
tween the infant mortality rate and the male excess in 
mortality and that the declining rate of infant mortality 
over the past decades has been accompanied by a rel- 
ative increase in the male excess in mortality. Such 
observations have been taken as arguments for an in- 
herent biologic weakness of the male sex, observable 
only in the absence of other patent environmental or 
obstetric risk factors for death.’ As reported by Paneth 
et al.,° the male sex is unique among sociodemographic 
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NEONATAL 
CONGENITAL ASPHYXIA 
ANOMALIES 

6% 5% 2% UNKNOWN 


MATERNAL . 
COMPLICATIONS 6% 13% OTHERS 





BIRTH ; 
INJURIES 8% 


INFECTIOUS 5 
DISEASES 10% 


PREMATURITY 
UNQUALIFIED 10% 


43% RDS 


Fig. 1. Contributions of causes of death to the overall excess 
in male neonatal mortality rate, Georgia neonatal surveillance 
network, 1974 to 1977. 


risk factors in being associated with both increased birth 
weight and increased neonatal mortality. 

Second, although the male excess in neonatal mor- 
tality rates was noted for several conditions, RDS- 
HMD-telated mortality showed the largest difference 
between sexes and accounted for almost half of the 
overall male excess in neonatal mortality rates and al- 
most 60% of the male excess for infants with birth 
weights of 1501 to 2500 gm. Although this issue has 
not been examined by previous investigators, we were 
able to calculate from data available in an earlier study 
by Naeye et al.? that 54% of the male excess in infant 
deaths in their study was due to RDS. 

Despite the limitations of data obtained from vital 
records, we believe that these do not seriously affect 
our findings. The ICDA codes for RDS-HMD contain 
several other diagnostic categories, such as pneumo- 
thorax and atelectasis. However, Farrel and Wood?’ 
found in their review of individual RDS-HMD records 
that 95% of the cases reported on death certificates 
were actually RDS. They also reported that RDS- 
HMD-related mortality was underestimated by 25% 
when data were obtained from death certificates, since 
in some instances RDS-HMD was mentioned as a con- 
tributing factor but not as the underlying cause of 
death; however, there is no reason to expect this un- 
derascertainment to be different by sex of the infant. 
In this study, we have information only on the recorded 
underlying causes of death. Because the gestational 
ages were unknown in more than 40% of the deaths, 
we elected not to display the findings. However, the 
characteristics of the sex differential in mortality by 
gestational age were similar to that by birth weight, 
although the relative risks tended to be somewhat 
smaller (relative risk = 1.39 at 34 to 35 weeks’ gesta- 


. tional age). 


With these potential limitations borne in mind, the 
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male excess in RDS-HMD-related neonatal mortality 
could be due to a truly higher incidence of RDS-HMD 
in male infants, an excess in case-fatality ratio, or both. 
Several studies have shown, however, that male infants 
do not have a clinically more severe illness or a higher 
case-fatality ratio than female infants but do have a 
higher incidence of RDS."": '? This finding is consistent 
with studies showing a lag in lung maturation in male 
fetuses.'* “‘ Finally, recent investigations have shown 
that antenatal betamethasone administration is more 
effective in preventing RDS in female than in male 
infants.*" 

In summary, we believe that the findings of these 
other investigators, coupled with our own, suggest that 
slower lung maturation among male fetuses is a major 
contributing factor to the sex differential in neonatal 
mortality. 
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Ultrasound prediction of fetal weight in prolonged pregnancy 


David S. Guzick, M.D., Ph.D., Thomas W. Lowe, M.D., Rigoberto Santos-Ramos, M.D., 


Kenneth J. Leveno, M.D., and Sheryl D. Nelson, R.N. 


Dallas, Texas 


In this study we applied two commonly used birth weight prediction equations to a sample of 121 women 
with prolonged pregnancies. Subjects had sonographic measurements of biparietal diameter and 
abdominal perimeter taken within 2 days of delivery at Parkland Memorial Hospital. Although the two 
prediction equations were obtained from a population of women in New Haven, Connecticut, who delivered 
over a wide range of gestational ages, when the equations were applied to the sample of prolonged 
pregnancies in Dallas, Texas, there was a strong correlation (0.71) between predicted and actual birth 
weight. Moreover, reestimation of the New Haven equations with use of the Dallas data yielded similar 
regression coefficients. Finally, birth weight prediction equations for black, white, and Hispanic patients in 
Dallas were not significantly different. These findings suggest a remarkably constant relationship between 
fetal head and abdominal dimensions and birth weight over different gestational ages and for different 


population groups. (Am J OssteT GyNECOL 1985;151:783-6.) 


Key words: Fetal weight, ultrasound, prolonged pregnancy 


The estimation of fetal weight in utero plays an im- 
portant role in the management of a variety of preg- 
nancy complications. Consequently, the accuracy of fe- 
tal weight predictions using sonographic measurements 
has received a great deal of attention.'” Warsof et al.’ 
and Shepard et al.” have reported two prediction equa- 
tions that are now in widespread use, which use sono- 
graphic measurements of biparietal diameter and ab- 
dominal circumference or abdominal perimeter. These 
equations were obtained by least-squares estimations 
with the use of data on fetuses whose weights at birth 
ranged from 174 to 4760 gm.' 

The use of these equations in birth weight prediction 
has not been validated for a group of women whose 
pregnancies are prolonged, Accurate estimation of fetal 
weight in the case of prolonged pregnancy may be help- 
ful in making decisions concerning the appropriate- 
ness, timing, and management of labor induction. 
However, extrapolation of a least-squares equation to 
an extreme range of values may be unreliable," and the 
proportion of fetal subcutaneous fat and other tissue 
compartments may be altered in prolonged pregnancy. 
Therefore it may not be appropriate to apply predic- 
tion equations that were derived from term or preterm 
pregnancies to pregnancies that are prolonged. More- 
over, it is possible that differences in the demographic 
characteristics of patient populations in different re- 
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gions may limit the accuracy of birth weight estimation 
for one patient population based on an equation that 
was developed for another population. The present 
study was undertaken to assess the validity of a widely 
used birth weight prediction equation that was derived 
from pregnancies that were predominantly term or 
preterm in New Haven, Connecticut,'? as applied to a 
group of women with prolonged pregnancies who de- 
livered at Parkland Memorial Hospital in Dallas, Texas. 


Material and methods 


For purposes of this study, women were classified as 
having certain prolonged pregnancies if (1) they had 
completed #42 weeks according to certain last menses 
corroborated by fetal heart auscultation between 17 
and 20 weeks, (2) fundal height measurements between 
20 and 30 weeks were consistent with the last menses, 
or (3) an ultrasound examination was performed be- 
fore 26 weeks. Women with unsure menstrual dates, or 
whose menses were not corroborated as above, were 
classified as having uncertain prolonged gestations. 
Women with medical or obstetric complications other 
than prolonged pregnancy were excluded at enroll- ` 
ment. 

From July 11, 1980, to July 8, 1981, 262 women with 
prolonged pregnancies (76 certain and 186 uncertain) 
who were being followed in the Obstetric Clinics of 
Parkland Memorial Hospital underwent an ultrasound 
examination to assess the volume of amniotic fluid and 
to estimate fetal weight. Ultrasound findings were not 
known to clinicians managing these women. Of the 262 
women, 121 had an ultrasound examination within 2 
days of delivery, 91 of which were within 1 day of de- 
livery. All 121 women with prolonged pregnancies who 
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Fig. 1. Predicted versus actual birth weight for New Haven 
equation 1] and New Haven equation 2. Doited line represents 
“perfect” prediction. 


underwent sonography within 2 days of delivery were 
included in the present analysis. 

During the ultrasound examination, measurements 
were taken of the biparietal diameter, head perimeter, 
and abdominal perimeter. Estimates of head perimeter 
were made by a graphics analyzer method with use of 
an electronic digitizer (Numonics Corporation, Lans- 
dale, Pennsylvania). This method was also used to es- 
timate abdominal perimeter. However, abdominal pe- 
rimeter was also estimated by an ellipse approximation 
method: 


AP = miD, + D.)/2 


where D, and D, are the major and minor axes, AP is 
abdominal perimeter, and D is diameter. 

Data on gestational age, birth weight, ultrasound ex- 
amination, and race were entered into a computer file 
for statistical analysis. Data analysis proceeded in two 
steps. 

First, by use of the following two equations* reported 
by Warsof et al.' and Shepard et al.,? predicted birth 
weights were calculated for each of the pregnancies in 
our sample: 


logis (BW) = —1.599 + 0.144(BPD) + 0.032(AP) 
—O.111(BPD? x AP}/1000 (1) 


*Both equations were reported in the first paper from New 
Haven,’ but tables for only equation 1 were reported in that 
paper. Because subsequent experience in New Haven indi- 
cated that use of equation 2 led to less underestimation of 
actual birth weight, a second report? gave tables for equa- 
tion 2. 
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Fig. 2, Predicted versus actual birth weight for Dallas equation 
B and New Haven equation 2. Dotted line represents “perfect” 
prediction. 


logio (BW) = — 1.749 + 0.166(BPD) + 0.046(AP) 
—2.646(AP x BPD)/1000 (2) 


where BW is birth weight and BPD is biparietal di- 
ameter. Correlation coefficients were calculated for the 
relation between actual and predicted birth weight. In 
addition, differences between actual and predicted 
birth weight were calculated and used as a further mea- 
sure of the accuracy of prediction. 

The second step of the data analysis was to retain the 
structure of the two regression equations used by the 
New Haven group but to reestimate the regression 
coefficients with use of data from our sample, The coef- 
ficients obtained from our data set were then compared 
with those reported from New Haven. Since'head pe- 
rimeter may be a better measure of head size than 
biparietal diameter,’ head perimeter was substituted for 
biparietal diameter in some equations. l 
To investigate further the question of whether struc- 
tural differences exist in the prediction equations for 
different demographic groups, separate birth weight 
equations were estimated for black, white, and Hispanic 
patients in our sample. Differences between the birth 
weight equations that were obtained for these racial 
groups were assessed by means of a method developed 
by Chow,’ which uses an F statistic to test for equality 
between sets of coefficients in two linear regressions. 


Results 

In Fig. 1 actual birth weights in our sample are plot- 
ted against predicted birth weights that were computed 
from both of the New Haven equations. Visually, there 
is little difference between the prediction equations. 
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Table I. Results of regression equations* 





Independent variables 





Constant — 1.178 
Biparietal diameter 0.142 
t statistic 1.58 

Head perimeter 
t statistic 
Abdominal perimeter 1 c.025 
t statistic 1.93 
Abdominal perimeter 2 
t statistic 
Ultrasound date 
t statistic 
Biparietal diameter? x abdominal perimeter/1000 —0.156 
t statistic 1.07 
Biparietal diameter X abdominal perimeter/1000 
t statistic 
Regression coefficient 0.529 


*Dependent variable = logy, birth weight. 
Statistically significant at 5% level (two-tailed test). 


The correlation coefficient between actual and pre- 
dicted birth weight is 0.706 for New Haven equation 1 
and 0.709 for New Haven equation 2. 

The difference between actual and predicted birth 
weights can be defined as the “residual value.” In Fig. 
1, the residual value is the vertical distance between the 
observed point and the 45 degree dotted line. The 
mean of residual values for New Haven equation | was 
— 349.7 gm with a standard error of 56.4 gm, and the 
mean of residuals for New Haven equation 2 was 
— 190.1 gm with a standard error of 37.1 gm. Thus, 
on average, both equations tended to underestimate 
actual birth weight, albeit less so for New Haven equa- 
tion 2. 

Estimation of regression equations with use of our 
data are shown in Table I. Equations A and B show the 
estimates that resulted when New Haven equations 1 
and 2, respectively, were applied to our data. It can be 
seen from a comparison of equation A with New Haven 
equation | that the two sets of equations are similar: 


New Haven equation | 
logo BW = — 1.599 + 0.144 (BPD) + 0.032 (AP) 
~0.111 (BPD? x AP)/1000 


Dallas equation A 
logio BW = — 1.178 + 0.142 (BPD) + 0.025 (AP) 
— 0.156 (BPD? x AP)/1000 


Comparison of New Haven equation 2 with Dallas 
equation B also reveals a strong similarity. 

It was not possible to test formally for differences 
between Dallas and New Haven equations, since this 
would have required use of the raw New Haven data, 
which were no longer available in New Haven. How- 
ever, the similarity in the estimates obtained from the 
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Equation 





~ 1.982 — 0.281 — 0.041 — 0.231 — 0.265 
0.2294 0.0474 0.0477 0.041} 
2.02 5.02 5.01 4.24 

0.0047 
2.09 
0.0637 0.011ł 0.0134 0.011 
1.97 6.71 6.87 6.8) 
0.0124 
6.97 
— 0.004 
0.51] 

— 5,50 
1.61 
0.535 0.524 0.44 0.525 0.531 


Table II. Comparison of regression equations* 
by race 






Pace 





Black White Hispanic 
Independent variable (n = 49) | (n = 54) | (n = 18) 
Constant — 0.291 0.239 — 0.364 
Biparietal diameter 0.048} 0.9367 0.0627 
t statistic 3.31 2.30 2.54 
Abdominal perimeter | O.011F 0.914+ 0.0107 
t statistic 3.78 6.40 2.13 





*Dependent variable = logy, birth weight. 
{Statistically significant at 5% level (two-tailed test). 


two samples is evident. These results are shown graph- 
ically in Fig. 2, which plots the birth weight for each 
subject in the sample against predicted birth weights as 
computed from both New Haven equation 2 and Dallas 
equation B. As noted above, New Haven equation 2 
tended to underestimate actual birth weight. By con- 
trast, as actual birth weight increased, Dallas equation 
B first overestimated and then underestimated birth 
weight. 

In the process of performing the regression analysis, 
it was discovered that addition of a term representing 
the interaction between biparietal diameter and ab- 
dominal perimeter, as in equations A and B, reduced 
the reliability of the regression coefficients. Thus it can 
be seen from equation C in Table I that when biparietal 
diameter and abdominal perimeter were entered as the 
sole independent variables without an interaction term, 
the t statistics associated with the coefficient estimates 
of these variables were much higher. 

Equation D shows the regression results when head 
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perimeter was substituted for biparietal diameter. This 
substitution reduced the explanatory power of the 
model, as reflected by a reduction in the regression 
coefficient from 0.52 to 0.44. 

An attempt was made to determine whether an ad- 
justment should be made for the timing of ultrasound 
in relation to delivery. This was done by defining a 
variable, given as the ultrasound date in Table I, which 
was set equal to 0 or 1 depending on whether the ul- 
trasound examination was performed within 1 or 2 days 
of delivery, respectively. As can be seen by comparing 
equations E and C, adjustment for ultrasound date had 
no impact on the regression coefficients for biparietal 
diameter and abdominal perimeter. 

Equation F shows the results when measurements of 
abdominal perimeter were taken from the graphics 
analyzer rather than the ellipse approximation method. 
Use of the graphics analyzer rather than ellipse ap- 
proximation to measure abdominal perimeter proved 
to have no measurable benefit on prediction. There was 
no statistically significant difference between the coef- 
ficients of equation C and equation F with use of the 
Chow test, and the regression coefficient for the equa- 
tion as a whole was increased by only 0.007. This is not 
surprising, since the correlation coefficient between the 
two methods of measuring abdominal perimeter was 
0.91. 

- Regression equations for black, white, and Hispanic 
patients are shown in Table II. These equations do not 
include an interaction term, since it uses up an extra 
degree of freedom, reduces the reliability of the other 
regression coefficients, and does not itself enter the 
regression equation with a statistically significant coef- 
ficient. Thus the equation for each racial group re- 
ported in Table H has the same structure as equation 
D for the total population reported in Table I. No dif- 
ferences were observed between the regression equa- 
tions for the three racial groups (Chow test: black versus 
white—F = 0.32, p = NS; black versus Hispanic— 
F = 0.44, p = NS; black versus Hispanic—F = 1.03, 
p = NS). 


Comment 

The prediction of birth weight by means of sono- 
graphic data, as reported by Warsof et al.' and Shepard 
et al.? has enjoyed widespread acceptance. These pre- 
diction equations were initially developed and validated 
on a sample of pregnant women from New Haven, 
Connecticut, over a wide range of gestational ages. In 
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the present study we report birth weight prediction 
equations for a sample of patients who were presumed 
to have prolonged, pregnancies. However, these equa- 
tions should not be construed as definitive prolonged 
pregnancy equations in view of the high frequency of 
uncertain dates. In addition, before being put into use, 
the Dallas equation for prolonged pregnancy would 
have to be validated on additional samples of women 
with prolonged pregnancies, both in Dallas and else- 
where. Rather, the main importance of these equations 
lies in their suggestion that the structural relationship 
between birth weight and sonographically measured 
biparietal diameter and abdominal perimeter uncov- 
ered in New Haven for a wide range of gestational ages 
also applies to a group of women with presumed pro- 
longed pregnancies who delivered in Dallas. That is, 
predicted birth weights for Dallas women by use of New 
Haven equation 2 were very close to the actual birth 
weights (although on average there was a slight un- 
derestimation). Moreover, reestimation of the predic- 
tion equation with use of the Dallas data did not ma- 
terially improve prediction. Finally, regression equa- 
tions did not differ significantly among racial groups 
in Dallas. These findings suggest a virtually constant 
relationship between fetal head and abdominal dimen- 
sions and birth weight for different gestational ages and 
for different population groups. 
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*Serious as well as minor side effects have been reported with the use 
of oral contraceptives. The physician should remain alert to the 
earliest manifestations of any symptoms of serious disease and 
discontinue oral contraceptive therapy when appropriate 
Please see complete Prescribing Information, a summary of which 
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ORTHO-NOVUM* 7/7/7 Tablets (norethindronejethiny! estradiol) 

Each white tablet contains 0.5 o norethindrone and 0.035 mg ethinyl estradiol. Each hight peach tablet contains 
0.75 mg norethindrone and 0.935 mg ethinyl estradiol Each peach tablet contains 1 mg norethindrone and 
0.035 mg etminyl estradiol Each green tablet in 28-day regimen contains imert ingredents 

IMPORTANT NOTE-This information is a BRIEF SUMMARY of the complete prescribing information provided with 
the product and therefore should not be used as the basis tor prescribing the product. This summary was prepared 
oy deleting trom the complete prescribing information certain text. tables, and references. The physician should 
be thoroughly tamiliar with the complete prescribing information betore prescribing the product. 















formulations and use of oral contraceptives with high hormonal potency and age over 30 years may further increase 


the woman's risk of hepatocellular adenoma. Although benign, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral 
contraceptives. Two studies relate risk with duration of use of the contraceptive, the risk being much greater after 
four or more years of orai contraceptive use While hepatic adenoma ts a rare lesion, st should be considered in 
INDICATIONS AND USAGE: PREVENTION OF PREGNANCY. women presenting abdomunat pain and tenderness, abdominal mass or shock A few cases of hepatocelular 
OOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL CONTRACEPTIVES: Two studies have shown a carcinoma have been reported in women taking oral contraceptives. The relationship of these drugs to this type of 
positive association between the dose of estrogens in ora! contraceptives anc the risk of thromboembolism. For malignancy is not known at this ume. 5. USE IN OR IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN 
this reason: tis prudent and in keeping with good principles of therapeutics to minimize exposure to estrogen. The OFFSPRING AND MALIGNANCY IN FEMALE OFFSPRING. The use of temale sex hormones—both estrogenic and 
oral contraceptive product prescribed for any given patent should be that product which cantains the least amount progestational agents—during early pregnancy may seriously damage the offspring. thas been shown that !emaies 
of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance, it 1s recommended that exposed in utero to diethylstibestrol. a nonsteroidal estrogen. have an increased risk of developing in later hfe a 
new acceptors of oral contraceptives be started on preparations containing 05 ng or less of estrogen form of vaginal or cervical cancer that is ordinary extremely rare. This risk has been estimated to be on the order of 




















CONTRAINDICATIONS: Oral contraceptives should not be used n women with any of the following conditions: 1 tto 4in 1000 exposures Atnougt nere is no evidence at the present time tha! oral contraceptives further enhance 
Tarombooniebitis or thromboembolic disorders. 2 A past history of deep ven thrombaphiewts or thromboembo- the risk of developing this type of malignancy, such pabents should be monitored with particular care tf they elect to 
lig disorders. 3. Cerebral vascu:ar or coronary artery disease. 4 Known ar suspected carcinoma of the breast. 5 use orai contraceptives instead at other methods of contraception, Furthermore. a high percentage of such exposed 
Known of suspected estrogen-cep2ndent neoplasia. 6. Undiagnosed. abrorma’ genital bleeding. 7. Oral contracep- women (trom 30 to 90%) have been found to have epithebal changes of the vagina and cervix. Although these 


tive tablets may cause fetal harm when administered to a pregnant woman. Oral contraceptive tablets are changes are histologically benign, itis nat known whether this condition is a precursor of vaginal malignancy. Maje 
contraindicated in women who are pregnant. If the patient becomes pregnan: while taking ‘his drug. the patient idren so exposed may develop abnormalities of the urogenital tract. Although similar data are not available with 
should be apprised of the potential hazard to the fetus (see WARNINGS, No 5). 8, Benign or malignant iver tumor the use of other estrogens. it cannot be presumed that they would nat induce simular changes. An increased risk of 
which developed during the use of oral contraceptives or other estrogen-contaming products congemtal anomalies, including heart detects and limb detects, has been reported with the use of sex hormones. 
including oral contraceptives, in pregnancy, One case control study has estimated a 4 7-told increase m rsk of 





WARNINGS umb- reducton defects in ntants exposed m utero to sex hormones (oral contraceptives, hormonal withdrawal 

Cigarette smoking increases the risk of serious cardiovascular side effects Irom oral contraceptive use. tests for pregnancy or attempted treatment tor threatened abortion). Some of these exposures were very snort and 

. This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in | involved onty a tew days of treatment The data suggest that the ask of imb-reduction defects in exposed fetuses is 
women over 35 years of age. Women who use oral contraceptives should be strongly advised not to smoke. | somewhat lass than ane in 1000 live births. In the past, female sex hormones have been used during pregnancy M 
The use of oral contraceptives is associated with increased risk o! several serious conditions including | an attempt to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective tor 
thromboembolism, stroke, myocardial infarction, hepatic adenoma, galibladder disease. hypertension. these indications, and there is no evidence from well-controlled studies that progestogens are effective for these 
Practitioners prescribing oral contraceptives should be familiar with the following information retating to uses. There is some evidence that triploidy and possibly other types of polyploidy are increased among abortuses 

i these risks. from women who become pregnant soon after ceasing oral contraceptives. Embryos with these ano i 








virtually always aborted spontaneously Whether there is an overall increase m spontaneou: 
1 THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS An increased risk of thromboembolic and pregnancies conce:ved soon after stopping oral cantraceptives is unknown Ris recommended th 
thrombotic disease associated with the use of oral contraceptives i$ well established. Four principal studies in Great who has missed two consecutive periods, pregnancy should be ruled out before contig 

Britain and three in the United States have demonstrates an increased nsk of tatal nonfatal venous regimen. If the patient has not adhered to the prescribed schedule, the possi i 
thromboembolism and stroke. both hemorrhagic and thrombotic These studies estimase that users of otal considered at the time of the first missed period (or alter 45 days fros 
contraceptives are 4 to 11 tenes more hkely than nonusers to develop these diseases without evident cause Overall progestogen: only o! ontraceptives are used), and further use of otal cont 














excess mortality due to pamona embolism or stroke is on the order of 1.0 to 3.5 deaths annualty per 100,000 pregnancy has been ruled out. If pregnancy ss confirmed, the pa uid tiè 
users and increases with age. CEREBROVASCULAR DISORDERS: in a collaborative American study of cerebrova fetus and the advisability of continuation of the pregnancy sh 
secular disorders in women with and without predisposing causes. it was estimated that the nsk of hemorrhagic recommended that women who discontinue oral contr 


stroke was 2 Ò times greater in users than in nonusers and the ‘sk of thrombonc stroke was 4.0 to 9 5 times greater alternate form of contraception for a period to Bonceive. Ma ipcians recommend 
in users than in nonusers A prospective study conducted in Great Britain estimated that former users have a nisk for three mo although no precise informat ilable on which asethis recom in. The administra- 
all cerebrovascular disease 2.6 times greater than that of nonusers. This risk remained elevated for at ieast six years tion of progestogen anly or progestogen-es ambinations to figbce withdrawal bigeting should no! be used 
after last oral contraceptive use. A prospective Study conducted in the United States founc that past use of oral as a test cf pregnancy. 6. GA! 3 DER increased nisk of surgically confirmed 
contraceptives was associated with increased risk of subarachnoid hemorrhage, the relative risk being 5.3 There gallbladder disease in use e tidy, an increased risk appeared after two 
was also some evidence trom this study that the degree of risk may be related ta duration of oval contraceptive use. years of use and doubled ef studies. an increased risk was apparent 


















MYOCARDIAL INFARCTION: An increased risk of myocardial nfarcton assoc:ated with the use of oral contracep- ive moriths: } ETABOLIC EFFECTS. A decrease in glucose 
tives has been reported confirming a previously suspected association These studies. conducted in the United of patients on ora! contraceptives. For this reason. 
Kingdom, found. as expected, that the greater the number of underiying risk factors for coronary artery disease 4 fibe. fly obServed while receiving oral contraceptives. An increase m 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes. history of preectamptic toxemia). the pubserved in patients receiving oral contraceptives. The clinical 


higher the risk of developing myocardial infarction, regardiess of whether the patient was an eral contraceptive fined, 8. ELEVATED BLOOD PRESSURE. An increase in blood pressure 
or not Oral contraceptives, however, were found to be a clear additional risk factor The annual excess cas a ing oral contraceptives, In some women hypertension may occur within afew 
{increased isk) of myocardial infarction (fatal and nantata)) in oral contraceptive users was estimated i i tive use, In the first year of use, the prevalence of women with hypertension is 
approximately 7 cases per 100,000 women users in the 30-39 age group ahd 67 cases per 100.000 j ii ay be ng higher than that of a comparable group of nonusers The prevalence in users increases. 
the 40-44 age group. In terms 9f relative risk, it has been estimated that oral contraceptive users who i HV ibager exposure, and in the fifth year of use 1s two and a half to three times the reported prevalence in 
{smoking is considered a major predisposing condition to myocardial intarctian) are abou a Aht frst yed Age is also strongly correlated with the development of hypertension in oral contraceptive users 
atai myocardial infarction as nonusers who do nat smoke. Orat contraceptive users whi en who previousiy have had hypertension during pregnancy may be more likely to develop elevation ot blood 
about a 5-fold increased risk of fata! infarction compared to users who do not smoke, but f essure when given oral contraceptives. Hypertension that develops as a result of taking oral contraceptives 
increased tisk compared to nonusers who do not smoke. Furtherr f AURS usually returns to normal after discontinuing the drug 9. HEADACHE. The onset or exacerbation of migraine or 
factor. In determining the importance of these relative risks " d development of headache of a naw pattern which is recurrent, persistent, or severe, requires discontinuation of oral 
must be given serious consideration The importa f off y contraceptives and evaluation of the cause. 10 BLEEDING IRREGULARITIES Breakthrough bleeding, spotting, and 
determining relative and absolute risks has not as yi pate À : the'dame synergistic amenorrhea are frequerit reasons for patients discontinuing oral contraceptives In breakthrough bleeding, as mn all 
action exists, but perhaps toa lesser exte: tudy Si net infarction in cases of regular bleeding trom the vagina, nonfunctional causes should be borme m mind. In uncragnosed 
oral contraceptive users persists fo! y y ) that the degree of the residual persistent or recurrent abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out 
risk ıs related to the duraron o 4 r ta derived from several national pregnancy or malignancy If pathology has been excluded. time or a change to another formulation may sotve the 
adverse teaction reporting r k of thromboembolism including probiem Changing to an oral contraceptive with a higher estrogen content, while potentially useful in meumizing 
é Tore traceptives Preparations canta eg menstrual irregularity, should be done oniy if necessary since this may increase the risk of thromboembolic disease 

thromboembolism than those contaimng 50-8 Women wth a past history of olgomenorrhea or secondary amenorrhea or young women without regular cycies 
quantity of estrogen may not be the sole factor may havea tendency to remain anovulatory or to become amenorrheic after discontinuation of oral contraceptives 

tited States Careful epiemioiogical Studies to determine the Women with these preexisting problems should be advised of this possibility and encouraged to use other 
progestogen-anly ora: contraceptives nave not been pertormed contracepnve methods. Postuse anovulation. possibly profonged. may aiso occur im women without previous 
reported in women using these products. and they should not be eguiarities tf. ECTOPIC PREGNANCY, Ectopic as well as intrauterine pregnancy may occur in Contraceptive 
ers. in both users and failures, 12. BREAST FEEDING Oral contraceptives given in the postpartum period may interfere with lactation 
increases with age Orai contraceptives are, however, an independent risk factor There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the hormonal 

EXCESS MORTALITY FROM CIRCULATORY DISEASES: A large prospective study agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, on 

d United Kingdom estimated the mortality rate per 100.000 women per year from: diseases of the the breast-fed child have not been determined. If feasible, the use of orai contraceptives should be deferred unti the 
circi m for users and nonusers ot oral contraceptives according to age, smoking habits. and duration of infant has been weaned. PRECAUTIONS: General: 1 A complete medical anc family history should be taken prior to 
use. The overall excess death rate annually trom circulatory ciseases for ora! contraceptive users was estimated to the ination of oral contraceptives. The pretreatment and periodic physical examinations should inciuge special 
be 20 per 109,000 {ages 15-34--5/100.000, ages 35-44~33/ 100.000, ages 45-49. 140/100,000), the nsk being reference to blood pressure, breasts. abdomen and pelvic organs, including Papanicolaou smear and relevant 
concentrated in older women, in those with a long duration of use. and n cigarette smokers, it was not possible taboratory tests As a general rule, oral contraceptives should not be prescnbed for longer than one year without 
however. to examine the interrelatanships of age. smoking. ang duration cf use. nor to compare the effects of another physical examination being performed. 2. Under the influence of estrogen progestogen preparations 

















































continuous versus intermittent use. Although the y stowed a 10-faid increase in death due to circulatory Preexisting u leomyomata may increase im size. 3. Patients with a history of psychic depression should be 
diseases in users for five or more years, ail of these deaths occurred in woren 35 or older. Untit larger numbers of carefully observed and the drug discontinued if depression recurs to a senous degree. Patents becoming 
women under 35 with continuous use for five or more years are avatiable. itis not possible to assess the magnitude significantly depressed while taking oral contraceptives should stop the medication and use an alternate method of 
of the relative risk for ths younger age group. This study reports that the increased risk of circulatory disease contraception in an attempt to determine whether the symptom is drug-related. 4 Oral contraceptives may cause 






mortality may persist after the pill is discontinued. Another study pubiished at the same time confirms a previously 
reported increase of mortality im pil users trom cardiovascular disease The study concluded that the mortality 
associated with all methods of birth controt is low and below that associated with chidbirth. with the exception of 
orai contraceptives in women over 40 who smoke, (The rates given for pill anly/smokers for each age group are tor 
smokers asaclass. For ‘heavy smokers {more than 15 cigarettes a day}, the rates given would be about double. for 
‘ight’ smokers [less than 15 cigarettes a day}, about 50 percent | The mortality associated with oral contraceptive metabolized in patients with impaired fiver tunction and should be administered with Caution in such patients. 7 Orai 
use in nonsmokers over 40 $ higher than with any other method of contraception in that age group. The lowest contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative 
mortality is associated with tne condom or diaphragm sacked up by early abortion. The nsk of thromboembolic and pyndoxing deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be 
thrombotic disease associated with oral contraceptives increases with age after approximately age 30 and. for depressed by oral contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
myocardial infarction. is further increased by hypertension, hypercholesterplemia. obesity. diabetes. or history of deficiency and the incidence of folate deficiency increases with increasing gestation. it is possible that fa woman 
preeclamptic toxemia and especially by cigarette smoking The risk of myocardial infarctian in oral contraceptive becomes pregnant shortly after stopping orai contraceptives. she may have a greater chance of developing folate 
users 16 substantially increased in women age 40 and over. especially tho: h other rsk factors The physician deficiency and complications attributed to this deficiency 9. The pathotogist should be advised of oral 
and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic disorders (€.9.. contraceative therapy when relevant specimens are submitted. 10. Certain endocrine and liver function tests and 
thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlus:on, retinal thrombosis, blood components may be affected by estrogen-contamting oral contraceptives: a. Increased sulfobromophthalen 
and mesentere thrombosis). Should any of these occur or be suspected, the drug should be discontinued retention b Increased prothrombin and factors Vi. VIIL IX, and X. decreased antithrombin 3. increased 
immediately. A four- to six-fold mereased tisk of postsurgery trombcembahe compheaticns has been reported in norepineohnine-induced platelet aggregabiity. c Increased thyroid-binding gobuly {TBG) leading te increased 
oral contraceptive users I! teasitile, oral contraceptives should be discontinued at least four weeks before surgery rculating total thyroid hormone, as measured by protein-bound iodine (PBI). T4 by column. or TA by racormmun 
of a type associated with an increased nsk of thromboemboksm or prolonged immabiization 2 OCULAR LESIONS oassay. Free T3 resin uptake is decreased. reflecting the elevated TBG. free ¥4 concentration is unaltered. d 
There have been reports of neuro -oculat lesions such as optic neuntis of retinal thrombosis associated with the use Decreased pregnanediol excretion. e. Reduced response to metyrapone test INFORMATION FOR THE PATIENT: 
of oral contraceptives. Discontinue oral contraceptive medication if there is unexplained. sudden or gradual. part (See Patient Package insert). DRUG INTERACTIONS; Reduced efficacy and increased incidence of breakthrough 
or complete loss of vision: onset of praptosis or diplopre pilledema’ or retinal vascu.ar iess bleeding have been associated with concomitant use of nfampin. A similar association has been suggested with 
appropriate diagnostic and therapeutic measures. 3 CARCINOMA Long-term continuous administration of barbiturates. phenyibutazone, phenytom sodium, ampicillin, griseofulvin, and tetracycline, CARCI NESIS, 
natural or synthetic estrogen in certan animal species increases the frequency of carcinoma of tne breast, Cervix PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 
vagina. and hver. Certain synthetic progestogens. none currently contained in Oral contraceptives. have been noted increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives 
to increase the incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control isee WARNINGS) Thrombophlebitis. Pulmonary embolism, Coronary thrombosis. Cerebral thrombos:s Cerebral 
studies have reported an increased tisk of endometrial care noma associated with the protonged use of exogenous hemorrhage Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence ot an 
estrogen in postmenopausal women One publication reported on the first 21 cases submitted by physicians to a agsociat-on bet ween the following conditions and the use of oral contraceptives, although additional confirmatory 
registry of cases of adenocarcinoma of the endometrium in women under 40 on orai contraceptives. Of the cases studies are needed. Mesenteric thrombosis. Neura-ocular lesions. eg. retinal thrombosis and optic neuritis. The 
found in women without predisposing nsk factors for adenocarcinoma of the endometnum (e.g. regular bleeding following adverse reactions have been reported m patents receiving ora! contraceptives and are believed to be 
at the time oral contraceptives were frst given, polycystic ovaries). neatly ai! occurred In women who had used a drug-related: Nausea, usually the most common adverse reaction Vomiting, occurs in approximately 10% or less of 
sequential oral contraceptive. These products are no § m N eported suggesting patents during the first cycle. Other reactions, as a general rule. are seen much tess frequently or only occasionally. 
an increased sk of endometnal cancer in users of canvenbonal combination or pragestogen-onty oral contracep Gastrointestinal symptoms such as abdominal cramps and bloating), Breakthrough bleeding. Spotting Change in 
tives. Several studies have “ound no increases in breast cancer in women taking oral contraceptves GF estrogens menstrual flow. Dysmenorrhea. Amenorrhea dunng and after treatment. Temporary infertility after discontinuance 
One study, however, while aiso noting no overall increased risk of breast cancer in women Treated with oral of treatment Edema. Chioasma or melasma which may persist. Breast changes. tenderness, enlargement. and 
contraceptives, found an excess nisk in the subgroups of o'a! contraceptive users with documented benign breast secretion. Change in weight (increase or decrease). Change in cervical erosion and cervical secretion Possible 
disease. A reduced occurrence of bersgn breast tumors in users of oral contraceptives has been well-documented dimunution in lactation when given immediately postpartum. Cholestatc jaundice. Migraine increase in size of 
in summary, there 1s at present no confirmed evidence trom human studies of an increased risk of cancer associated utenne lsomyomata. Rash (allergic) Mental depression. Reduced tolerance to carbohydrates. Vaginal candidiasis 
with orai contraceptives. Close clinical surveillance of ail women taking ora: contraceptives 1S. nevertheless Change n corneal curvature (steepening} Intolerance te contact lenses. The foliowing adver se reactions have been 
essential, in all cases of undiagnosed persistent of recurrent abnormal vaginal bleeding, appropriate diagnostic reported in users of orai contraceptives, and the association has been neither contimed nor refuted Premen- 
measures should be taken to rule out malignancy. Women with a strong farmly history of breast e T or wht strualhxe syndrome. Cataracts. Changes in libido Chorea. Changes in appetite Cystitis-like syndrome. Headache 
breast nodules, fbrocystic disease or abnormal mammograms shouid be monitored wth par ucular Care if th Nervousness Dizziness. Hirsutism. Loss of scaip har. Erythema multforme. Erythema nodosum. Hemorrhagic 
elect to use oral contraceptives instead of other methods of contraception. 4. HEPATIC TUMORS Benign hepa eruphor. Vaginits Porphyna Impaired renal funchon. Hemolytic uremuc syndrome OVERDOSAGE; Serious i 
adenomas have been found to be associated with the use of oral contraceptives One study showed that orai effects nave not been reported following acute ingestion of large doses of orai contraceptives By young chidren. 
contraceptive formutahons with hgh hormonal patency were associated with a higher osk than tower potency Overdosage may cause nausea. and withcrawai bleeding may occur in females. 


some degree of Huid retention They shouid be prescnbed with caution, and only with careful monitoring, patients 
with concitions which might be aggravated by fluid retention. such as convulsive disorders, migraine syndrome 
asthma, of cardiac or renal insufficiency. 5. Patents with a past history of jaundice during pregnancy have an 
increased sk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any 
ent receiving such drugs. the medication should be discontinued. 6. Steroid hormones may be poorly 
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Soft drug use after pregnancy compared to use before and 


during pregnancy 


P. A. Fried, Ph.D., M. V. Barnes, R.N., B.A., and E. R. Drake, B.A. 


Ottawa, Ontario, Canada 


With the use of information gathered through the course of pregnancy and data collected after delivery, the 
changing patterns of alcohol, nicotine, and marijuana use of 288 women participating in the Ottawa 
Prenatal Prospective Study were investigated. The time periods considered were the year before pregnancy, 
each trimester of pregnancy, and 1, 6, and 12 months post partum. Alcohol use showed the most marked 
“reduction of the three drugs during pregnancy, but a year after delivery prepregnancy drinking patterns 
(including binging) had been reestablished. An exception to this was a continued reduction of alcohol 
consumption by those categorized as heavy social drinkers prior to pregnancy. Although not as marked as 
the alcohol reduction, nicotine use was reduced during pregnancy and continued to remain at the 
reduced level 1 year post partum. Heavy marijuana use was the least reduced of the drugs during 
pregnancy and consumption returned to prepregnancy levels a year after the birth of the baby. (Am J 


Osstet Gyneco 1985;151:787-92.) 


Key words: Alcohol, nicotine, marijuana, pregnancy, drug use 


Among North American women, “soft” drug use de- 
creases. during pregnancy.’*? However, there are vir- 
tually no data addressing the issue of whether patterns 
of drug use after pregnancy reflect prepregnancy hab- 
its or continue at the lower levels of consumption 
reached during pregnancy." 

"The issue. of postnatal “soft” drug use raises several 
‘important issues. For the mother, a reduction in ciga- 
rette, alcohol, or marijuana consumption is directly 
beneficial to her health. The likelihood that a reduction 
in drug use during pregnancy will continue after the 
birth of the baby may be used as a further argument 
in persuading the mother-to-be to reduce her “soft” 
drug use during pregnancy. Conversely, if there is a 
high probability of postpartum drug use reverting to 
prepregnancy levels, appropriate counseling during 
pregnancy or immediately after birth to encourage 
women to continue the newly developed reduced habits 
would be appropriate. 

This report examines patterns of “soft” drug use up 
to a year after the birth of the baby and compares these 
patterns to habits before and during pregnancy. 


Methods 

In 1978, a collaborative study involving the Depart- 
ment of Psychology at Carleton University and the ma- 
jor hospitals in the Ottawa area was initiated. Subjects 
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volunteered to participate during their pregnancy after 

being informed of the research either by their obste- 

trician or by notices in the media. The purpose of this 
ongoing work is to determine the patterns of marijuana 

use and the levels of alcohol and cigarette use during 

pregnancy and to examine, in a prospective fashion, 

the effects of these drugs on the offspring. Details of 

the procedures and epidemiologic information have 

been presented elsewhere.’ 

In January, 1983, a 19-page questionnaire booklet 
was sent to all women participating in the Ottawa.Pre- 
natal Prospective Study whose offspring were at least 
l year of age by that date. The portion of the ques- 
tionnaire dealing with life-style habits is discussed in. 
the present report. Information was gathered retro- 
spectively about the pattern and quantity of alcohol 
consumption and tobacco, marijuana, and hashish ‘use, 
at | month, 6 months, and 1 year after the birth of the 
child. Demographic and drug use information pertain- 
ing to the year before pregnancy and each trimester 
had been collected previously as part of the interviews 
conducted during pregnancy.' 

The categorization of drugs has been described in 
detail by Fried et al.’ Alcohol consumption was broken 
down into beer, wine, and liquor, with both quantity 
and pattern of consumption being noted and then con- 
verted to average ounces of absolute alcohol per day. 
Four categories of alcohol consumption were devel- 
oped: abstainers, light (<0.14 ounces of absolute al- 
cohol per day), moderate (0.14 to 0.85 ounces of ab- 
solute alcohol per day), and heavy (>0.85 ounces of 
absolute alcohol per day). Approximately 0.85 ounces 
of absolute alcohol would be contained in 1/4 bottles 
of regular Canadian beer or two 4-ounce glasses of wine 
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Table I. x° Values (Stuart-Maxwell statistic'*) based on comparisons of proportion of women within drug 


categories during various time periods 








Time period 





Prepregnancy by first trimester 

Prepregnancy by third trimester 

Prepregnancy by 12 months post partum 

First trimester by third trimester 

Third trimester by twelve months post partum 
One month post partum by 12 months post partum 





Drug 




















Nicotine 


(df = 2) 


Alcohol 


(df = 3) 


Marijuana 


(df = 3) 








118,.83* 21.24% 25.66* 
118.70* 32.11% 36.92* 
38.93* 15.49% 22.42* 
9.05+ 7.397 13.024 
51.45* 14.49* 4.84 
53.06* 19.28* 16.597 





*p < 0.001. 
tp < 0.05. 
tp < 0.01. 


or two drinks containing distilled alcohol. Binge drink- 
ing was defined according to the categories of alcohol 
use described above and procedures summarized by 
Streissguth et al.* Three binge-drinking patterns were 
considered: (1) low volume, high maximum—<0.14 
ounce of absolute alcohol per day and more than five 
drinks per occasion; (2) medium volume, high maxi- 
mum—0.14 to 0.85 ounce of absolute alcohol per day 
and more than five drinks per occasion; (3) high vol- 
ume, high maximum—->0.85 ounce of absolute alcohol 
per day and more than five drinks per occasion. 

The amount of nicotine consumed was calculated by 
multiplying the number of cigarettes smoked by the 
nicotine content of the brand smoked. Three categories 
were used: nonsmokers, light smokers (<16 mg of nic- 
otine per day), and heavy smokers (>16 mg of nicotine 
per day). Marijuana users were classified into four 
groups: nonusers, light users (less than one joint per 
week or exposed to exhaled marijuana smoke of 
others), moderate users (two to five joints per week), 
and heavy users (more than five joints per week). If 
hashish use was reported, the number of joints was 
multiplied by five to take into account the estimated 
greater concentration of tetrahydrocannabinol in the 
latter substance.’ 


Results 

Of the 371 postnatal questionnaires distributed, 288 
(78%) were received by the cutoff date in May, 1983. 
The demographic characteristics of the women were 
highly similar to those found in samples described else- 
where.'° The women were predominantly middle-class 
with an average family income of $31,247 and with 
more than 96% completing high school and 57% having 
graduated from a postsecondary institution. 

With the data gathered in the interviews conducted 
during pregnancy it was possible to compare the re- 
sponders and nonresponders. The two samples were 
very similar in terms of age, family income, parity, and 


education. The extent of use of alcohol and nicotine 
during pregnancy was indistinguishable between the 
two groups of women. Although the difference was not 
statistically significant, the extent of heavy marijuana 
use was greater among the nonresponders (9% prior 
to pregnancy and 7% in the third trimester) compared 
to the responders (5% prior to pregnancy and 3% in 
the third trimester). 

Once pregnancy was established, there was a signif- 
icant reduction in alcohol intake which continued until 
the third trimester (Table I). Following the birth, al- 
cohol consumption increased and continued to do so 
for 12 months post partum. As seen in Fig. 1, before 
pregnancy the greatest proportion of women were 
moderate alcohol users, while most women were light 
users from the first trimester to 1 month after delivery. 
By 12 months after delivery, most women were once 
again in the moderate category of alcohol consumption. 

The average daily consumption of the 52 women who 
were categorized as heavy social drinkers prior to preg- 
nancy was 1.70 ounces of absolute alcohol. Of these 
women, 37 were no longer heavy social drinkers a year 
after delivery, consuming an average of 0.50 ounce of 
absolute alcohol per day. The 15 women who were still 
categorized as heavy social drinkers | year after deliv- 
ery had a prepregnancy daily average of 1.75 ounces 
of absolute alcohol. During pregnancy their drinking 
remained essentially unchanged and a year after deliv- 
ery these women consumed an average of 1.50 ounces 
of absolute alcohol per day. Table I shows the changing 
proportion of women within each alcohol category in 
the various time periods. 

Patterns of drinking from before pregnancy to | year 
after pregnancy were also examined in terms of con- 
sumption of beer, wine, and distilled beverages. 

Before pregnancy 57% of the sample drank beer, 
92% drank wine, and 86% drank various forms of dis- 
tilled alcoholic beverages. By the third trimester only 
50% of prepregnancy beer drinkers continued to drink 
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Fig. 1. Categories of alcohol use during seven time periods (n = 288). 7 = Abstainers; 2 = light 


users; 3 = moderate users; 4 = heavy users. 
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Fig. 2. Categories of nicotine use during seven time periods (n = 288). 1 = Abstainers; 2 = light 


users; 3 = heavy users. 


that beverage and only 43% of those who drank distilled 


alcoholic beverages continued to do so. In contrast, of 


the women who drank wine prior to pregnancy 73% 
were still doing so by the third trimester. By the year 
after pregnancy the proportion of beer and wine drink- 
ers had returned to within 3% of prepregnancy figures 
while the proportion of women drinking distilled bev- 
- erages-was 11%.less than the number doing so prior to 
pregnancy. 

Before pregnancy beer accounted. for 27.2% of the 
total ounces of absolute alcohol consumed, wine 44.5%, 





and distilled alcohol 28.3%. During and after preg- 
nancy these relative percentages remained constant. 
An examination of binge drinking by the 288 women’ 
revealed that 28% reported binging before pregnancy, ; 
There was a sharp decline in binging throughout preg- 
nancy with 9% doing so in the first trimester (compared 


to before pregnancy, McNemar test X = 53.01L,.p <)> 


0.001) and only 1% in the third trimester (compared 
to first trimester, X = 76.01, p < 0.001). After.the birth 
there was a significant increase in binging with 9% — 
doing so at 1 month (compared to the third trimester, 
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Fig. 3. Categories of marijuana use during seven time periods (n = 288), 7 = Abstainers; 2 = light 


users; 3 = moderate users; 4 = heavy users. 


X = 21.04, p < 0.001), 16% at 6 months (compared to 
1 month post partum, X = 17.05, p < 0.001), and 21% 
at 12 months (compared to 6 months, X = 16.06, 
p < 0.001). When binging did occur, approximately 


~~ two thirds of the women did so with only one type of 


alcoholic beverage, with wine being most frequently 
consumed. Before pregnancy approximately 70% of 
the women who binged were in the medium alcohol, 
high maximum category, 20% were in the high alcohol, 
high maximum category, and only 10% were in the low 
alcohol, high maximum category. 

Although not as marked as changing alcohol pat- 
terns, nicotine consumption also declined once preg- 
nancy was determined (Fig. 2), Cigarette use continued 
to decline during pregnancy and, unlike alcohol, con- 
tinued to decrease during the first month after birth. 
There was only a slight increase in the number of heavy 
smokers by 6 months post partum. One year after the 
birth, the proportion of women categorized as heavy 
smokers had increased their smoking only to the level 
_of that observed in the third trimester of pregnancy. 

The changing patterns of marijuana use during and 
‘after pregnancy (Fig. 3) were somewhat different than 

those observed with either alcohol or nicotine. Once 
pregnancy was determined the number of women re- 
-porting irregular or light use (less than one joint per 
week) decreased from a prepregnancy rate of 12% to 
7% in the first trimester and 4.5% in the third trimester. 
A similar decrease was observed among the moderate 
users (two to five joints per week). However, the pro- 
portion of heavy users decreased only slightly from 5% 
to 3% between the prepregnancy period and the first 
trimester and remained relatively constant as preg- 


nancy proceeded. One year after the birth the pro- 
portion of heavy users had returned to prepregnancy 
levels but the number of light and moderate users re- 
mained at the low levels seen during the third trimester. 


Comment 

The data clearly indicate that the patterns of use of 
the three “soft” drugs under investigation differ over 
the prepregnancy, pregnancy, and postpartum time pe- 
riods being considered. As the patterns of the “soft” 
drugs in question have remained very consistent be- 
tween 1978 and 1982,° the shifts in usage described in 
this report are not due to changing general trends in 
drug consumption among nonpregnant women. 

By 12 months post partum, most prenatal drinking 
patterns, including the type of beverage drunk most 
often (wine), the relative contribution that beer, wine, 
and distilled products make to the total amount of al- 
cohol consumed, and the frequency of binge drinking, 
have been reestablished. An exception to this reversion 
was found in those women categorized as heavy social 
drinkers prior to pregnancy. Seventy-one percent of 
these women continued their reduction in alcohol con- 
sumption during pregnancy at 1 year post partum. This 
is a valuable and unexpected benefit of educational 
campaigns directed at encouraging women to moderate 
their drinking during pregnancy. 

The relatively low number of beer drinkers. in. all 
seven time periods considered is consistent with the ob- 
servation made by Streissguth et al.‘ that beer was con- 
sumed more often by those who were more poorly edu- 
cated and by those in lower social classes; In the: present 
study the sample was composed of predominantly mid- 








-~ dle-class women. It is noteworthy that two studies have 
linked beer (more than other types of alcoholic bev- 
erages) with adverse pregnancy outcomes.” * The as- 
' sociation between socioeconomic risk factors and the 
consumption of a type of alcoholic beverage that may 
particularly increase risk is a combination that deserves 
special attention. Binge drinking was found among all 
categories of social drinkers. Because of the potential 
risk associated with bursts of drinking,” ° care must 
be taken to advise pregnant women who drink any 
amount of alcohol about this aspect of their alcohol 
consumption. 

During pregnancy the increase in the number of 

nonsmokers was not as marked as the increase of al- 
cohol abstainers. However, in the first trimester com- 
pared to the prepregnancy period, there was a ten- 
dency among the heavy smokers to reduce their nico- 
tine consumption as opposed to ceasing smoking 
entirely. As the risk posed by cigarette use during preg- 
nancy is clearly dose-dependent," any reduction in nic- 
otine use is of benefit to the fetus. As such, the success 
or failure of programs designed to encourage pregnant 
women to alter their smoking habits must not be eval- 
uated solely in terms of the number of women who give 
up cigarettes entirely. 
- One of the most striking findings of the present study 
was that the average reduction in nicotine use seen 
during pregnancy continued into the first month after 
pregnancy, and 1 year after the birth of the baby use 
was very similar to that seen in the third trimester. The 
reasons for the trend of continued reduction of nicotine 
consumption in the first 4 weeks after delivery may 
reflect, in part, a concern among women about the 
effects of smoking on breast-feeding. That the decline 
in smoking associated with pregnancy lasts for at least 
a year is a very encouraging finding. It has obvious 
health benefits for the woman. Further, knowing that 
the probability of a reduction during pregnancy will 
likely persist beyond the birth of the baby provides 
additional motivation for the smoker to reduce her 
habit prior to becoming pregnant. 

The heavy marijuana users (more than five joints per 
week) demonstrated the least alteration of their pattern 
of use either during pregnancy or after delivery. It has 
previously been shown that among the women partic- 
ipating in the Ottawa Prenatal Prospective Study’* mar- 
ijuana use is associated with a lower socioeconomic level 
and less formal education. Possibly women with these 
demographic characteristics might be less likely to alter 
their prepregnancy life-style habits. Other workers* 
have noted that, among alcohol consumers, women 
who altered their drinking habits the most during preg- 
nancy were the most highly educated. An additional 
factor that may be contributing to the pattern of use 
seen among the heavy marijuana users may be that the 
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potential risk factors associated with marijuana, unlike 
alcohol or cigarettes, and human pregnancy are only 
just beginning to appear in the scientific literature.!?'® 
As a result, compared to the other drugs discussed, 
very little professional attention or media activity has 
been directed at encouraging women to reduce their 
marijuana habits during pregnancy. 

The women in the present study were all volunteers 
and have been accustomed to questions regarding their 
drug intake. These factors plus the rapport that was 
established during the repeated pregnancy interviews 
and testing of offspring’ ' served to increase the like- 
lihood of the validity of the subjects’ responses.’ It is 
unlikely that recall bias confounded the results. The 
patterns of drug use during pregnancy were deter- 
mined prior to the birth and thus the possibility of 
underreporting by women who had a poor pregnancy 
outcome” was precluded by the timing of the inter- 
views. As the postnatal effects of “soft” drug use have: 
not had the same publicity as the prenatal effects, a 
systematic recall bias operating in one direction for one 
of the drugs and in another direction for the other — 
drugs appears unlikely. 


The assistance of K. Innes and A. Willan is 
acknowledged. 


REFERENCES 


1. Fried PA, Watkinson B, Grant A, et al. Changing patterns 
of soft drug use prior to and during pregnancy: a. pro“. 
spective study. Drug Alcohol Depend 1980;6:323. : 

2. Kuzma JW, Kissinger DB. Patterns of alcohol and ciga- 
rette use in pregnancy. Neurobehav Toxicol Teratol 
1981;3:211. 

3. Davidson $, Alden L, Davidson P. Changes in alcohol 
consumption after childbirth. J] Adv Nurs 1981;6:195, 

4. Streissguth AP, Darby BL, Barr HM, et al. Comparison 
of drinking and smoking patterns during pregnancy over 
a six-year interval. AM J OBSTET GYNECOL 1983;145:716. 

5. Lerner M, Zeffert JT. Determination of tetrahydrocan- 
nabinol isomers in marijuana and hashish. Bull Narc 
1968;20:53. 

. Fried PA, Innes KS, Barnes MV. Soft drug use prior to 
and during pregnancy: a comparison of samples over a 
four year period, Drug Alcohol Depend 1984;13:161. 

7. Kaminski M, Rumeau C, Schwartz D. Alcohol consunyp- 
tion in pregnant women and the outcome of pregnancy. 
Alcoholism Clin Exp Res 1978;2:155. 

8. Kuzma JW, Sokol RJ. Maternal drinking behavior and 
decreased intrauterine growth. Alcoholism Clin Exp Res 
1982;6:396. 

9. Clarren KS, Smith DW. The fetal alcohol syndrome. N 
Engl J Med 1978;298: 1063. 

10. Webster WS, Walsh DA, McEwen SE, Lipson AH. Some 
teratogenic properties of ethanol and acetaldehyde in 
C57BL/6] mice: some implications for the study of the 
fetal alcohol syndrome. Teratology 1983;27:231. 

11. Fried PA, Oxorn H. Smoking for two. New York: The 
Free Press, 1980. 

12. Fried PA. Marihuana use by pregnant women and effects 
on offspring: an update. Neurobehav Toxicol Teratol 
1982;4:451. 

13. Fried PA, Buckingham M, Von Kulmiz P. Marihuana use 
during pregnancy and perinatal risk factors. AM ] OBSTET 
GYNECOL 1983; 146:992. 


a 























14. Hingson R, Dooling E, Oppenheimer E. Effects of ma- 
ternal drinking and marijuana use on fetal growth and 
development. Pediatrics 1982;70:539. 

15. Greenland S, Richwald GA, Honda GD. The effects of 
marijuana use during pregnancy. IL. A study in a low-risk 
home-delivery population. Drug Alcohol Depend 1983; 
11:359. 

16. Linn 5, Schoenbaum SC, Monson RR, et al. The associ- 
ation of marijuana use with outcome of pregnancy. Am 
J Public Health 1983;73:1161. 


twin pregnancies 
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Montreal, Quebec, Canada 


‘Human fetal membranes and decidua may play an 
_ important role in the onset of human labor because of 
_ their position in the uterus and because they are able 
o to synthesize and metabolize prostaglandins.'* The tis- 
~sues have also been shown to metabolize steroids to 
varying degrees and it has been proposed that the local 
action of steroids in these tissues may play a role in the 
onset of labor.** 

One of the difficulties encountered in studies with 
> the outer membrane, the chorion laeve, has been that 
of obtaining pure tissue which is not contaminated by 
maternal decidua. In fact, it has been suggested that 
the 11B-hydroxysteroid dehydrogenase activity in fetal 
_ membranes, originally assigned to the chorion, is really 
of decidual origin.” In this study the 118-hydroxyster- 
oid aay activity was not detected in the cho- 
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Steroid metabolism by human chorion laeve from dichorionic 


W. Gibb, Ph.D., L. Riopel, M.Sc., J. C. Kossmann, M.D., J. C. Lavoie, B.Sc., F. Teasdale, M.D., 


Certain steroid metabolic properties of chorion laeve from diċhorionic twin pregnancies were examined to 
determine whether they were present in chorion not contaminated by decidua or serum. In the chorion 
situated between the two amniotic sacs and not in contact with decidua, ary! sulfatase, 38-hydroxysteroid 
dehydrogenase, and aromatase activities were found. This indicates that these reactions are present 
in chorion laeve and were not previously ascribed to this tissue because of decidual contamination. Specific 
- cortisol binding was also present in this area of chorion laeve, which excludes serum contamination. It is 
“suggested that the specific steroid-binding protein in the membranes may be derived from the transcortin- 
like protein present in amniotic fluid. (AM J OgsteT GYNECOL 1985;151:792-5.) 


Key words: Steroid metabolism, cortisol binding, chorion laeve, dichorionic twin pregnancies 


rion laeve from dichorionic twin pregnancies which was 
not in contact with decidua, that is, the. area of ‘the 
chorion which forms the wall between the two amniotic 
cavities. In the present study we have examined 
whether other steroid-metabolizing properties previ- 
ously assigned to the chorion laeve are present in the 
chorion that is not in contact with decidua. Specifically, 
the 38-hydroxysteroid dehydrogenase, aryl sulfatase, 
and aromatase activities were examined. 

A specific steroid-binding protein has . previously 
been described in chorion laeve and amnion,** but be- 
cause of its similarity to transcortin one cannot exclude 
that its presence in the chorion laeve is not due to serum. 
contamination. In dichorionic twins the chorion laeve 
in the wall between the two amniotic sacs is fused and 
cannot be contaminated by serum; therefore, we ex- 
amined whether or not this tissue contained the specific 
steroid binding. 


Material and methods : 

Materials. Steroids were purified by thin-layer chro- 
matography and crystallization before use. Nucleotides 
were purchased from Sigma Chemical Co., St. Louis, 
Missouri; [7-n°H]testosterone (specific activity, 8. 9 Gil 
mmol) and fn“ Hldehydroepiindrosterone (specific ; 
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-= Table I. Enzyme activities in chorion laeve from dichorionic twins 















Enzyme 


| Enzyme activites 


Uterine chorion 





Fused chorion 





l Sulfatase (nmol/hr/mg protein) 0.75 ND 
3B-Hydroxysteroid dehydrogenase (pmol/min/mg protein) 246 283 
Aromatase (pmol/hr/mg protein) 0.031 ND 

2 Sulfatase (nmol/hr/mg protein) 1.64 0.7 
38-Hydroxysteroid dehydrogenase (pmol/min/mg protein) 45 44 
Aromatase (pmol/hr/mg protein) 0.052 0.036 

3 Sulfatase (nmol/hr/mg protein) 0.84 0.40 
3B-Hydroxysteroid dehydrogenase (pmol/min/mg protein) 156 200 
Aromatase (pmol/hr/mg protein) 0.12 0.15 





ND = Not detectable. Each value is the mean of duplicate determinations. 


activity, 23 Ci/mmol) from Amersham, Oakville, 
Ontario; and [7-n*H]dehydroepiandrosterone sulfate 
ammonium salt (specific activity, 24 Ci/mmol) and 
[1,2,6,7,H]cortisol (specific activity, 93.1 Ci/mmol) 
from New England Nuclear, Boston, Massachusetts. 
Decolorizing charcoal (Norit A) and dextran T70 were 
purchased from J. T. Baker Chemical Co., Phillipsburg, 
New Jersey, and Pharmacia Fine Chemicals, Uppsala, 
Sweden, respectively. All reagents used were of the 

. American Chemical Society specifications or the best 
commercial material available. Thin-layer chromatog- 
raphy was carried out with 10 by 10 cm plates of silica 
gel GHLF purchased from Analtech, Newark, Del- 
aware. 

Methods. Tissues were obtained at 38 to 40 weeks’ 
gestation, prior to elective cesarean section, or after 
spontaneous vaginal delivery. They were immediately 
placed on ice and transported to the laboratory. All 
further manipulations were carried out at 4° C. 

The membranes and attached decidua were removed 
by cutting the tissues 1 inch above the placental plate. 
Amnion was separated from the chorion laeve, and 
decidua attached to the chorion was carefully removed 
by a scalpel. The chorion laeve between the two am- 
niotic sacs is referred to as fused chorion and that in 
contact with decidua as uterine chorion. Tissue ho- 
mogenates were prepared as previously described.* Ho- 
mogenates were centrifuged at 800 x g for 10 minutes 
and the resulting supernatant was centrifuged at 
105,000 x g for 60 minutes. The particulate fraction 
which sedimented at 105,000 x g was suspended in 
0.05 mol/L of monosodium-disodium phosphate 
buffer, pH 7.4, containing 0.25 mol/L of sucrose and 
7 mmol/L of B-mercaptoethanol, and recentrifuged at 
105,000 x g for 60 minutes. This particulate fraction 
was then stored frozen at ~60° C and used for all 
enzyme assays which were carried out on the thawed 
fractions within 10 to 14 days of freezing. 

Steroid sulfatase assay. The reaction was carried out 
in a total volume of 0.5 ml in 0.05 mol/L of monoso- 


dium-disodium phosphate buffer, pH 7.4, contain- 
ing 7 mmol/L of B-mercaptoethanol and 0.25 mol/L 
of sucrose. The substrate, 4 pmol/L. of [7-n*H]de- 
hydroepiandrosterone sulfate, was preincubated vin’ 
the reaction buffer with shaking at 37° C for 5 min- 
utes. The reaction was started by the addition of an 
appropriate volume of membrane fraction and was .al- 
lowed to proceed for 1 hour at 37° C. Ethanol (0.1 mi) > 
containing nonradioactive carriers (dehydroepiandros- 
terone and dehydroepiandrosterone sulfate, 10 pg > 
each) and (4-""C}]dehydroepiandrosterone as a recovery 
standard was added, and the reaction medium imme- 
diately extracted three times with two volumes of ben- 
zene. The combined benzene extracts were then 
washed with half a volume of water; the mixture was 
centrifuged and the benzene layer removed. The 
washed extract was evaporated to dryness under a 
stream of nitrogen. The residue was dissolved in 80 pl 
of benzene and a 20 wl aliquot was chromatographed 
on silica gel plates (chloroform: acetone, 4:1, v/v), The 
radioactivity corresponding to dehydroepiandroste- 
rone was quantitated with the “C-labeled steroid used 
as a recovery standard. In the control vessels the mem- 
brane suspension was omitted and the vessels were ex- 
tracted and counted as described above. This amount 
was subtracted from the reaction values. 

3f8-Hydroxysteroid. dehydrogenase assay. This as- 
say was carried out under conditions similar to those 
described previously’ with the following changes. The 
total reaction volume was 0.5 ml. The concentration of 
[7-n*H]dehydroepiandrosterone was 100 nmol/L and 
that of nicotinamide adenine dinucleotide was 1 mmol/ 
L. Reactions were carried out for 5 minutes. Extraction 
and two-dimensional chromatography were carried out 
as described for the aromatase.” The only steroid prod- ge 
uct found under these conditions was androstenedione 
and the rate of conversion of substrate to this steroid 
was determined with [4-"'Clandrostenedione used as 
the recovery standard. 

Aromatase assay. This assay was carried out under 
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Table II. Recrystallization of steroids formed by the fused chorion from dichorionic twins 














Reaction Product isolated 


Aromatase 17B-Estradiol 


3B-Hydroxysteraid Androstenedione 


dehydrogenase 


Sulfatase Dehydroepiandrosterone 





Solvent system "HSC ratio 










Initial* 3.10 
Benzene:ethanol (9:1, v/v) 3,15 
Diethyl ether 3.07 
Tniual* 15.9 
Acetone: water (1:1, v/v) 15.8 
n-Hexane:ethanol (4:1, v/v) 15.1 
Initial* 98 
Acetone:water (1:1, v/v) 9.4 
n-Hexane:ethyl acetate 9.5 
(5:1, v/v) 





*This is the initial *H:"C ratio of the area on the chromatogram corresponding to this steroid. 


Table III. Specific cortisol binding in chorion 
laeve: from dichorionic twins 










Specific binding 
(mean + SEM) 
(fmol + mg protein™') 








Fused chorion Uterine chorion 





Tissue 


2475 + 307 
463 + 54 


l 2056 + 175 
2 1796 + 261 





Each value is the mean + SEM of triplicate determinations. 


conditions similar to those previously described": " with 
the following alterations. The total reaction volume was 
0.5 ml. The concentration of [7-n'H]testosterone used 
was 7 nmol/L and the reaction was carried out for 3 
hours at 37° C. The reduced nicotinamide dinucleotide 
phosphate concentration was 1.0 mmol/L, and 10 wl of 
a 50 mmol/L solution of reduced nicotinamide dinu- 
cleotide phosphate was added each 30 minutes. Ex- 
traction of the reaction medium, two-dimensional 
thin-layer chromatography, and quantitation of the 
conversion to estrogens were carried out as previously 
described, with [4-"C]estradiol used as the recovery 
standard. 

Specific cortisol binding. This was determined with 
10 nmol/L of cortisol in the 105,000 x g supernatant 
fraction which was pretreated with dextran-coated 
charcoal to remove endogenous steroids, as previously 
described.” 

Radioactive counting. The radioactivity was quan- 
titated with a Beckman LS 7500 counter and 10 ml of 
Beckman Ready-Solve MP used as the scintillant. The 
efficiency for tritium was about 35% and that of ["C] 
73%. 

Protein determination. Protein was assayed by the 
method of Lowry et al." with the modification of 
Hartree,’ 


Results 
Previous studies have shown that the sulfatase,”' 
3B-hydroxysteroid dehydrogenase,” and aromatase 


activities’! in the membranes were present mainly in 
the subcellular fractions sedimenting at 10,000 and 
105,000 x g. In contrast, the specific binding of cor- 
tisol was found in the soluble protein fraction 
(105,000 x g supernatant). Therefore, the subcellular 
membrane fraction was used to measure the enzyme 
activities and the 105,000 x g supernatant to measure 
the specific cortisol binding. 

In the three tissues examined, sulfatase, 3B-hydroxy- 
steroid dehydrogenase, and aromatase activities were 
found in the fused chorion (Table I). Even in tissue 
No. | in which no sulfatase or aromatase activity was 
detected in the chorion in contact with the uterus the 
fused chorion had substantial activity. The identity of 
the products of each of the reactions in the fused cho- 
rion was confirmed by crystallization to a constant 
triium:carbon 14 ratio (Table II). 

The results obtained for the specific binding of cor- 
tisol in the two areas of the chorion are shown in Table 
HI. In the fused chorion compared to the uterine cho- 
rion, similar or higher levels of specific cortisol binding 
were found. 


Comment 

The results presented indicate that sulfatase, 3B-hy- 
droxysteroid dehydrogenase, and aromatase activities 
are present in chorion laeve, and their presence in the 
tissue is not due to decidual contamination. This con- 
trasts with what was found with the 118-hydroxysteroid 
dehydrogenase.’ This enzyme was not found in the 
fused chorion and thus the authors proposed that pre- 
vious reports of its presence in chorion laeve were due 
to decidual contamination. The present study rein- 
forces the 118-hydroxysteroid dehydrogenase study as 
it shows that the fused chorion is metabolically active 
and not degenerated. These results would also suggest 
that the hormonal and nutritional supply derived from 
the amniotic fluid can adequately maintain the chorion 
at least with respect to the metabolic functions exam- 
ined. 

Previously we have used amnion to study the specific 





--oNohime 151 
“Number 6 


“steroid-binding protein associated with human fetal 
‘membranes in order to circumvent possible interfer- 
ence by serum transcortin. In this study we have shown 
that the fused chorion, which is not contaminated with 
serum, contains the specific steroid-binding protein. 
The presence of the specific binding protein in this area 
of chorion might also suggest that it is the same as the 
transcortin-like protein found in amniotic fluid.” If this 
were the case the increase in the protein concentration 
in term membranes’ may be indicative of glucocorticoid 
and/or. progesterone movement into the membranes. 
Recent studies by our laboratory indicating that the 
specific cortisol-binding protein in the membranes may 
be extracellular would also be consistent with this hy- 
pothesis. 
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High long-standing fertilizing capacity of human sperm 
isolated for male sex preselection 


P. Burstein, M.D., and J. G. Schenker, M.D. 


Jerusalem, Israel 


A method of separating a Y-enriched human sperm population for male sex preselection with a 
single-column, four-step, four-layer aloumin gradient technique is presented. This technique provides an 
efficient separation of spermatozoa, good Y-enriched sperm motility, and high fertilization capacity of this 
fraction as tested by the zona-free hamster ova sperm penetration assay. (AM J OBSTET GYNECOL 


1985;151:795-8.) 


Key words: Sex preselection, Y human sperm traction, fertilization, zona-free hamster 


penetration assay 


A method of separating Y-enriched human sperm 
populations for male sex preselection was evaluated. 
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The satisfactory Y-enrichment of the sperm fractions 
that was obtained and their excellent viability, motility, 
and high fertilizing capacity support the use of the 
method for clinical purposes. The possibility of sex pre- 
selection might be a valuable contribution in the pre- 
vention of sex-linked genetic diseases. 

Concentration gradients of human serum albumin 
have been used for Y-enrichment of sperm popula- 
tions, to be later employed for sex preselection; how- 
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Fig. 1. The fluorescent Y body is clearly seen within the spermatozoon (Y-spermatozoon) following 


staining with quinacrine dihydrochloride, with use of u 


Table I. Separation of human spermatozoa by albumin gradients 


traviolet light. (x 11,000.) 










B efore separat ion 












Y 
sperm 


Pene- 
tration 





Motility 


n 12 12 12 12 

Mean 56.2 43.8 75.6 54.1 
+ SE* (%) 43.7 +3.7 +64 +6.1 
Range (%) 53-64 36-47 68-90 25-70 








Sperm per 
penetrated X 
ovum ratio 


After separation 


Sperm per 
penetrated 
ovum ralto 









Pene- 
tration 









sperm Motility 


12 12 12 12 12 
22.0 77.4 96.2 100 4.7 
+43 “£43 £33 +0 +06 

18-34 66-82 92-100 100-100 2-8 





*Mean value + standard error. 


ever, insemination by means of Y-enriched sperm re- 
sulted in low conception rates.’ 

In the present experiment, sperm isolated for male 
preselection was tested for its penetration capacity into 
zona-tree hamster ova prior to clinical trial. We em- 
ployed a single-column four-step four-layer albumin 
gradient technique for sperm isolation, which is a mod- 
ification of the two-column three-step three-layer 
method first demonstrated by Beernink and Ericsson.’ 

The separation technique used in this study com- 
mences with the preparation of a four-layer albumin 


_ gradient in a 120 x 16 mm plastic column. The four 


different concentrations of salt-poor human serum al- 
bumin are layered on the column in the following order 
(from bottom to top): 20%, 12.5%, 8.3%, and 4%. The 
liquefied ejaculate is then diluted by Tyrode's solution 
(1:1 v/v) and the diluted specimen is divided into 0.8 
ml aliquots of washed sperm which are layered on top 
of the column. Each column does not contain more 


than 5 x 10’ cells. The initial sperm layer is discarded 
45 minutes after it has been added. At intervals of 30, 
15, and 30 minutes, the 4%, 8.3%, and 12.5% human 
serum albumin layers, respectively, are removed. Total 
time of the separation procedure on the column is 
therefore 2 hours. The 20% human serum albumin 
layer is then centrifuged at 600 g for 10 minutes and 
the sperm-disc resuspended in 0.2 ml Tyrode’s solution 
and tested for its penetration capacity by means of the 
in vitro hamster ova penetration assay. This assay has 
been proved more sensitive than motility assessment in 
predicting the fertilizing capacity of human sperma- 
tozoa. Briefly, in this assay tubal hamster oocytes, 
previously treated with hyaluronidase (1 mg/ml) and 
trypsin (1 mg/ml) to remove the cumulus and zona 
pellucida, respectively, are interacted with washed and 
preincubated human spermatozoa. After 3 hours. of 
sperm-ova interaction, the ova are removed from the 
insemination dishes, washed, fixed, ‘stained with ace- 
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Fig. 2. Swollen human sperm head and corresponding sperm tail within the ooplasm of a penetrated 
hamster ovum with spermatozoa of normal size and shape that did not penetrate in the background 
(A). (x 3500.) The same human sperm within the penetrated ovum, magnified 7500 times (B). 


tolacmoid and examined microscopically for evidence 
of sperm incorporation. Ova are considered penetrated 
when a swollen sperm head or a male pronucleus and 
a corresponding sperm tail are found within the 
ooplasm. The penetration capacity of the Y-enriched 
sperm is tested against that of the nonpreselected ejac- 
ulate. Each preselected sample is also examined micro- 
scopically for the presence of F-bodies in the sperm 
heads by means of the quinacrine dihydrochloride 
staining method (Fig. 1).' 


In the present experiment, ejaculates from 12 fertile 
donors were tested. The results, as presented in Table 
I, show that utilization of the single-column four-step 
four-layer albumin gradient technique provides (1) ex- 
cellent Y-enriched sperm motility, (2) efficient sepa- 
ration of spermatozoa, yielding highly Y-enriched 
sperm fractions, and (3) high fertilizing capacity of 
these fractions as tested by the penetration capacity of 
the sperm into zona-free hamster ova, even after 18 
hours of preincubation (Fig. 2). 














Burstein and Schenker 


In view of these satisfactory results, the clinical ap- 
plication of the described method, in an attempt to 
prevent sex-linked genetic diseases, is encouraged. 
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Umbilical cord pH, Pco,, and bicarbonate following 
uncomplicated term vaginal deliveries 


Edward R. Yeomans, Captain, USAF, MC, John C. Hauth, Colonel, USAF, MC, 


Larry C. Gilstrap III, Colonel, USAF, MC, and 
Daniel M. Strickland, Lieutenant Colonel, USAF, MC 


Lackland Air Force Base, Texas 


Normal values for umbilical arterial and venous pH, Pco,, Poa and bicarbonate must be known before 
these parameters can be used for assistance in clinical decisions. We evaluated the cord blood from 146 
infants born after uncomplicated labor and vaginal deliveries at 37 to 42 weeks’ gestation. All infants had 

a normal baseline fetal heart rate and normal beat-to-beat variability for at least 10 minutes preceding 
expulsion. The cord blood of infants born to women with pregnancy complications such as diabetes mellitus, 
preeclampsia, twins, meconium-stained amniotic fluid, or fetal growth retardation was not included. Mean 
umbilical arterial values + 1 SD for the parameters studied were: pH, 7.28 + 0.05; Pco., 49.2 + 8.4 
“mam Hg; Po,, 18.0 + 6.2 mm Hg; bicarbonate, 22.3 + 2.5 mEq/L. Umbilical venous values were: pH, 
07.85: 0.05; Pco,, 38.2 + 5.6 mm Hg; Po,, 29.2 + 5.9 mm Hg; bicarbonate, 20.4 + 4.1 mEq/L. (Am J 


-OpsteT GYNECOL 1985;151:798-800.) 


Key. words: Fetal heart rate, cord blood gas values 


Analysis of umbilical cord arterial and venous blood 
-for acid-base and blood gas parameters can be of benefit 
in retrospectively assessing the intrapartum condition 
of the fetus and in evaluating obstetric techniques for 
the management of labor. Apgar scores can assist in 
the differentiation between normal and severely com- 
promised neonates but may not be sensitive enough to 
allow delineation of less obvious neonatal morbidity.' 
Recent interest has focused, therefore, on umbilical 
< cord blood pH as an index of intrapartum management 
“and as a potential benchmark for neonatal outcome. 
Gilstrap and. Hauth’ correlated baseline fetal heart rate 


patterns during the last 10 minutes of the second stage 


-< of labor with umbilical cord acidemia. In addition, they 
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compared the neonatal status at delivery to umbilical 
cord acid-base values and to the method of delivery.” 
Wible et al.* also used umbilical cord acid-base deter- 
minations in perinatal surveillance and management. 
They noted a correlation between neonatal acid-base 
status and intrapartum events and further attempted 
to differentiate between respiratory and metabolic ac- 
idosis. The increasing interest in the use of umbilical 
cord acid-base determinations to assess intrapartum 
events makes it important to define more precisely the — 
normal values of these parameters. Prior attempts to 
do so^" were flawed by many potential complicating 
factors. Most importantly, no one has reported normal 
umbilical arterial or venous blood gas values for a siz- 
able group of term patients with uncomplicated vaginal 
deliveries and a normal baseline fetal heart: rate and 
normal beat-to-beat variability. Our purpose was, there- 
fore, to define normal values of pH, Pco,, Poy, and 
bicarbonate in umbilical arterial and venous.blood. Ef- 
forts were directed toward excluding many variables 
which could potentially adversely affect these values. 











Arterial 


pH 7.28 0.05 7.15-7.43 
Peco, (mm Hg) 49.2 8.4 31.1-74.3 
Po, (mm Hg) 18.0 6.2 3.8-33.8 
Bicarbonate (mEq/L) 22.3 2.5 13.3-27.5 


item | o [toe [| 
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Venous 









Range 








0.004 7.35 0.05 7.24-7.49 0.004 
0.68 38.2 5.6 23.2-49.2 0.46 
0.50 29.2 5.9 15,.4-48.2 0,48 
0.20 20.4 2.1 15.9-24.7 0.17 





Material and methods 


The present report is derived from data collected at 
Wilford Hall United States Air Force Medical Center 
from February 1, 1983, through May 31, 1983. During 
this period both umbilical arterial and venous cord 
blood samples were collected following virtually all vag- 
inal deliveries. 

Cord pH and gas determinations. A segment of um- 
bilical cord was doubly clamped immediately after de- 
livery of the infant. A 2 ml sample of blood was drawn 
into a plastic syringe that had been flushed with 1000 
units/ml of heparin solution; a sample was collected 
from both the umbilical vein and the umbilical artery 
for each delivery, The blood gas determinations were 
-then performed on an ABL-2 analyzer (Radiometer, 
F Copenhagen, Denmark) within 5 minutes of collection. 

Maternal factors; Values obtained from cord blood 
of infants with an estimated gestational age <37 or >42 
completed weeks were not included in this report. Also 
excluded were infants born to women with diabetes, 
preeclampsia, multiple gestation, Rh disease, or other 
pregnancy complications. Delivery was spontaneous in 
11] patients and by outlet forceps in 35. 

Fetal factors. The cord blood of infants with criteria 
suggestive of growth retardation, with meconium stain- 
ing of the amniotic fluid, or with identifiable fetal 

: anomalies was excluded. Infants with significant fetal 
heart rate abnormalities during the first stage of labor, 
such as late decelerations, severe variable decelerations, 
or any persistent nonperiodic patterns of bradycardia 
or tachycardia, were also excluded from analysis. All 
neonates weighed >2500 gm. The above exclusions 
resulted in the analysis of gas and acid-base parameters 
in the cord blood of 111 infants born spontaneously 
and in 35 infants delivered by outlet forceps. 

Fetal heart rate monitoring. All infants evaluated 
had at least a 10-minute segment of recorded fetal heart 
rate via a scalp electrode during the end of the second 
stage of labor but prior to expulsion. The fetal heart 
rate tracings were reviewed independently by two of 
the authors (J. C. H. and L. C. G.) without knowledge 
of the umbilical cord acid-base values. All patients with 
periodic fetal heart rate abnormalities, baseline tachy- 
cardia or bradycardia, and the absence of beat-to-beat 











Table II. Normal values for umbilical arterial 
and venous pH and blood gases in other 
reports 









Mean 
umbilical 
arterial pH 





No. of 
patients 





Source 






Sykes et al.’ 20 
Wible et al.‘ 29 7.24 ~ 
Koch and Wendel 27 7.24 0.06 





Hill et al, Longo * 7.35 = 
et al., Power 
et al. f 
Clark et al.’ 39 7.22 0.06 
Beard” 18 7.20 0.08 
Mondanlou et al."! 38 7.25 - 
*See text. 


variability were excluded from analysis. Those cases in. 
which there was disagreement concerning the inter- 
pretation of the tracing were excluded. 


Results 


The means, standard deviations, and ranges for pH, 
PcO,, Po,, and bicarbonate in the umbilical arterial and 
venous cord blood of 146 neonates are listed in 
Table I. 


Comment 


Assessment of neonatal status by umbilical cord blood 
acid-base determinations represents an alternative to 
the Apgar score. Clearly, it would be difficult to infer 
that perinatal depression resulted from intrapartum 
events if umbilical cord blood acid-base values were 
normal, regardless of the Apgar scores. Cord blood 
analysis is convenient and the values are determined 
objectively, whereas the Apgar score is more subjective. 
The number of variables which could potentially influ- 
ence umbilical cord pH and blood gas values seems 
almost limitless. However, the factor believed to be most 
predictive of fetal well-being is a normal baseline fetal 
heart rate. The addition of a normal beat-to-beat fetal 
heart rate variability provides added evidence of fetal 
“normalcy,” although not all reports would include 
the presence of beat-to-beat variability." 

That a fetus can be consistently identified as normal 
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by means of continuous electronic fetal heart rate mon- 
-itoring is generally accepted." Gilstrap and Hauth’ also 
reported that a normal baseline fetal heart rate and the 
“presence of beat-to-beat variability were 97% correla- 
tive with no neonatal acidemia (defined as a cord blood 
pH of <7.20)? Therefore, as the key criterion for de- 
“fining normal umbilical arterial and venous pH and 
‘blood gases for the present study, we selected only term 
_gestations for which a fetal heart rate tracing was 
demonstrative of a normal baseline and beat-to-beat 
“variability for the 10 minutes preceding expulsion. 
“Moreover, infants born to women with pregnancy com- 
plications were excluded since Modanlou et al." re- 
"ported significant differences in umbilical cord blood 
‘acid-base parameters when high-risk pregnancies were 
-compared to normal pregnancies. We did not, however, 
simultaneously measure pH in the maternal compart- 
ment as suggested by Miller et al. but are aware that 
~ some of the pH values obtained could be artifactually 
~ elevated by maternal hyperventilation. However, the 
20 women in his study were all hyperventilated inten- 
_ tionally. We are not aware of a report that defines nor- 
¿imal newborn umbilical artery and venous acid-base val- 
ues in relation to spontaneous maternal respiratory 
patterns in the second stage of labor. In addition, we 
did not control for duration of the first or second stage 
of labor or type of anesthesia and analgesia used for 
labor and delivery. Wood et al.,'® however, found no 
significant acid-base changes related to the total du- 
‘ration of the second stage of labor unless specific delays 
in delivery occurred. These variables were addressed 
in that our selection criteria included a normal baseline 
fetal heart rate and beat-to-beat variability just prior to 
_ expulsion. In practice, these fetal heart rate criteria 
_ provide obstetricians assurance of fetal well-being and 
¿normalcy and most importantly provide guidance as to 
when second-stage operative intervention is indicated 
for potential fetal compromise.’ 





































‘Several other reports have addressed the subject of - 


normal values for umbilical arterial and venous pH and 
blood gases." +" The number of patients in each study, 
the mean umbilical artery pH, and a standard devia- 
tion, if reported, are listed in Table H. In these reports 
< variables used to identify a “normal” population var- 
iously included length of gestation, labor complications, 
pregnancy complications, route of delivery, application 
sof continuous fetal heart rate monitoring, and fetal 
scalp pH monitoring.’ *°''! Some authors** predicted 
a normal mean umbilical arterial pH in human new- 
born infants by extrapolating animal data. Sykes et al.’ 
determined the mean umbilical arterial pH and stan- 
dard deviation for a large number of consecutive de- 
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liveries although many of the aforementioned variables 
were not controlled. Most serious of these omissions. 
was that continuous fetal heart rate monitoring was 
used in less than half of the patients in their series. 

We anticipate that increasing attention will be fo- 
cused on the acid-base status of the newborn infant. 
This biochemical status will then be retrospectively cor- 
related with obstetric management and anterospec- 
tively correlated with short- and long-term neonatal 
outcome. Normal mean values and standard deviations 
for umbilical artery and vein pH, Pco,, Po, and bi- 
carbonate have been provided for 146 selected vaginal 
deliveries. 
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Prolactin production by explants of normal, luteal phase 
defective, and corrected luteal phase defective late secretory 


endometrium 


Yu-Kang Ying, M.D., Clifford A. Walters, M.D., Sally Kuslis, Jinn-Tyan Lin, 
Douglas C. Daly, M.D., and Daniel H. Riddick, M.D., Ph.D. 


Farmington, Connecticut 


The production of prolactin by explants of late secretory endometrium has been correlated with the extent 
of decidual differentiation. This correlation is strengthened by the observation that luteal phase defective 
endometrium produces less prolactin than normal control endometrium in a 24-hour in vitro culture system. 
In the present study the prolactin production by explants of normal, luteal phase defective, progesterone- 
corrected luteal phase defective, and clomiphene- or follicle-stimulating hormone/luteinizing hormone- 
corrected luteal phase defective late secretory endometrium was measured over 96 hours at 24-hour 
intervals, Progesterone in physiologic concentrations was added to the culture medium to maintain tissue 
-integrity and prolactin synthesis. The prolactin production of normal late secretory endometrium rose 
„over 96 hours under progesterone stimulation. The luteal phase defective endometrium produced 

aS significantly less prolactin under the same conditions. Histologically proven corrected luteal phase defective 
endometrium, regardless of treatment method, produced prolactin not different from the normal controls 

"of the same dates. From these results it is concluded that histologic correction of luteal phase defective 
endometrium is. associated with a corresponding biochemical correction with use of prolactin as a 
metabolic marker. The findings also strongly support timed endometrial biopsy as the method of diagnosis 
-and evaluation of treatment of luteal phase defect. (Am J Osstet Gyneco 1985;151 1801-4.) 


Key words: Endometrial prolactin, luteal phase defect 


The luteal phase defect as a cause of infertility and 
early pregnancy wastage has been recognized since 
1949.' It is reported to affect 8.1% of infertility patients 
in a infertility referral practice.” Numerous studies re- 
garding its clinical significance and methods of diag- 
nosis have appeared in the literature.’ A commonly 
used method of diagnosis is the endometrial biopsy. 
The timed biopsy documents secretory maturation and 
decidualization of luteal phase endometrium by his- 
tologic criteria established by Noyes et al. 

The decidualization of normal endometrium is not 
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only associated with characteristic histologic patterns 
but is also accompanied by de novo synthesis and re- 
lease of prolactin by the endometrium.’ The prolactin 
production is detectable on day 23 of an ideal menstrual 
cycle and increases with increasing decidualization. On 
the other hand the in vitro production of prolactin by 
luteal phase defective late secretory endometrium over 
24 hours is less than in normal control endometrium 
of the same ideal menstrual dates.* Furthermore, pro- 
gesterone is required in the incubation medium to 
maintain morphologically intact endometrial explants 
and prolactin production in vitro.” 

The present study was undertaken to further cor- 
relate the histologic decidualization with late secretory 
prolactin production by comparing 24-hour prolactin 
production of normal, luteal phase defective, and cor- 
rected luteal phase defective endometrial explants over 
96 hours. The study also investigated the correlation 
of histologic and biochemical correction of luteal phase 
defect and the response in vitro to progesterone in 
luteal phase defective endometrium. 
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Material and methods 


After appropriate consent and approval of the Hu- 
man Research Committee, endometrium was obtained 
by endometrial biopsy as part of the evaluation of in- 
fertility in patients with normal menstrual cycles by 
history and basal body temperature. The onset of men- 
ses following biopsy was carefully recorded. A portion 
of each biopsy was preserved for histologic evaluation. 
The remaining tissue was minced to 2 x 2 mm pieces 
and divided into aliquots by wet weight of 50 + 2 mg. 
This tissue was cultured in triplicate in Dulbecco’s mod- 
ified Eagle’s medium containing 0.1% gelatin, 10 mmeal/ 
L HEPES (final pH, 7.4 to 7.6), 2.5 IU/ml of nystatin, 
0.1 mg/ml of Garamycin, 145 U/ml of penicillin, 145 
U/ml of streptomycin and 20 ng/ml of progesterone. 
Tissue was placed in 25 ml Erlenmeyer flasks contain- 
ing 2 ml of medium and oxygenated with 95% oxy- 
gen and 5% carbon dioxide. It was then incubated in 
a 37° C water shaker bath. Medium was sampled and 
changed at 24, 48, 72, and 96 hours. After medium 
aspiration at 96 hours, tissue was fixed in formalin for 
histologic evaluation. Culture medium removed was 
frozen at ~ 20° C for later prolactin assay. Prolactin 
concentration in all samples was estimated by radioim- 
munoassay as previously described by Sinha et al.” Ra- 
dioactive human prolactin was purchased from New 
England Nuclear, North Billerica, Massachusetts. Pro- 
lactin antibody was provided by the National Institute 
of Arthritis and Metabolic Diseases (No. AFP-C11580), 
Bethesda, Maryland. The amount of prolactin pro- 
duced over 24 hours of incubation was calculated and 
then normalized to nanograms of prolactin per 100 mg 
of tissue wet weight. 

Dating of the endometrial biopsies. Samples of en- 
dometrium obtained from 25 patients were included 
in this study. Biopsies were performed on the twelfth 
day after ovulation by basal body temperature chart. 
Twenty-four patients were ovulatory by basal body tem- 
perature and one patient was treated with clomiphene 
successfully for anovulation. Eight patients were re- 
ceiving treatment for previously diagnosed luteal phase 
defect; five with progesterone suppositories, 25 mg 
twice daily starting on luteal day 3 based on tempera- 
ture nadir; one with clomiphene citrate, 50 mg on days 
5 to 9 plus dexamethasone, 0.5 mg daily at bedtime; 
two with follicle-stimulating hormone/luteinizing hor- 
mone, | ampule on days 2 to 6. 


Each tissue was dated histologically by the criteria of 


Noyes et al' and then compared with the subsequent 
onset of menses in the biopsy cycle. Histologic findings 


were read without a prior knowledge of the date of 


onset of menses or prolactin synthesis. When histologic 
findings agreed within 2 days of the date determined 
by menses, the tissue was considered normal. When the 
histologic date lagged the expected date by 22 days, 
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the biopsy was diagnosed as out of phase. A repeat 
biopsy of the same findings confirmed luteal phase de- 
fects in all abnormal biopsies. 

Since prolactin production in the late luteal phase 
increases significantly every 2 days after ideal cycle day 
23,° prolactin production by normal endometrium of 
histologic days 25 and 26 was grouped together for the 
purpose of statistical evaluation. Prolactin values of lu- 
teal phase defective tissues were grouped together re- 
gardless of actual histologic dating. After 96 hours of 
incubation, endometrial tissues consisted of a central 
area of necrosis surrounded by a healthier layer of 
decidual cells and secretory-appearing glands. Tissues 
showing generalized necrosis were excluded from this 
study. Seven normal tissues were thus excluded. A like- 
lihood ratio— x? analysis was applied for statistical 
evaluation with level of significance defined as 
p < 0.05. l 


Results 


Samples of endometrium were found to be histo- 
logically normal relative to subsequent menses in 21 
patients and abnormal in 4 patients. These samples 
were classified as normal endometrium (group A), lu- 
teal phase defective endometrium (group B), proges- 
terone-corrected luteal phase defective endometrium 
(group C), and clomiphene- or follicle-stimulating hor- 
mone/luteinizing hormone—corrected luteal phase de- 
fective endometrium (group D). Group A represents 
13 patients with apparently normal, nonmedicated cy- 
cles. Group B includes one patient receiving clomi- 
phene for anovulation, 1 patient receiving clomiphene 
for previously diagnosed luteal phase defect who was 
later found to have hyperprolactinemia, and two non- 
medicated patients with luteal phase defects, Group C 
represents five progesterone-treated patients with his- 
tologic correction of luteal phase defect. Group D 
includes one patient receiving clomiphene and dexa- 
methasone whose luteal phase defect did not correct 
on progesterone treatment, and two patients receiv- 
ing follicle-stimulating hormone/luteinizing hormone 
whose luteal phase defect did not correct on receiving 
progesterone and clomiphene. The management pro- 
tocol for luteal phase defects was described previously 
by Daly et al.” 

Normal endometria incubated with progesterone 
showed significant increase of prolactin production 
from 24 to 48 and from 48 to 72 hours (p < 0.01) (Fig. 
1). No further increase was detected after 72 hours. 
Luteal phase defective endometria incubated with pro- 
gesterone showed a significant increase of prolactin 
production as well from 24 to 48 hours (p < 0.05) (Fig. 
1), but no further significant change occurred there- 
after. Groups C and D both demonstrated no significant 
increase from 24 to 48 hours (p = 0.08 and 0.06, re- 
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Fig. 1. Prolactin production by late secretory endometrial explants (mean + SEM). Group A, normal 
endometrium; group B, luteal phase defective endometrium; group C, progesterone-correcied luteal 
phase defective endometrium; group D, clomiphene—or follicle-stimulating hormone/luteinizing 
hormone-corrected luteal phase defective endometrium. I. Prolactin production over time: group 
A-—p(24-48) < 0.01, p(48-72) < 0.01, p(72-96) = NS; group B—p(24-48) < 0.05, p(48-72) = 0.07, 
p(72-96) = NS: group C—p(24-48) = 0.08, p(48-72) < 0.05, p(72-96) = NS; group D—~p(24- 
48) = 0.06, p(48-72) < 0.05, p(72-96) = NS. If. Between-group comparisons of prolactin level at 
24, 48, 72, and 96 hours: 24 hours—p(AB) = 0.07, p(AC) = NS, p(AD) = NS; 48 hours—p(AB) < 
0.01, p(AC) = NS, p(AD) = NS; 72 hours—p(AB) < 0.01, p(AC) = NS, p(AD) = NS; 96 hours— 


p(AB) < 0.01, p(AC) = NS, p(AD) = NS. 


spectively) but a significant increase from 48 to 72 hours 
(p < 0.05). No further increase was detected after 72 
hours (Fig. 1), 

When prolactin production between groups was 
compared at different times in culture, no difference 
was found between groups A, B, C, and D at 24 hours. 
A significant difference between groups A and B was 
observed at 48 hours and thereafter. No difference was 
detected between groups A and C and between groups 
A and D at any time. 


Comment 


Human decidua has been demonstrated to produce 
prolactin in organ culture” and is considered to be the 
main source of prolactin present in amniotic fluid." 
The source of prolactin in human decidua has recently 
been isolated to be decidual cells.” The amount of im- 
munoreactive prolactin produced by late secretory en- 
dometrium is a function of the extent of decidual dif- 
ferentiation.’ This function was further documented 
when luteal phase defective endometrium was found 
to produce less prolactin than normal control endo- 
metrium of the same menstrual date.® 

To maintain decidualization and prolactin produc- 
tion of late luteal phase endometrial explants, proges- 
terone was found to be necessary. Progesterone alone 
has previously been shown capable of inducing decid- 
ualization with attendant prolactin production in cul- 
ture of proliferative endometrium." The hormonal 


actions of progesterone on endometrium can be cors: 
related with the induction of endometrial progesterone. 
receptors that increase to a peak level in the late fol- 
licular phase and gradually decrease to a nadir prior 
to menses,"* ? 

Based on the above considerations, progesterone in 
physiologic concentration was added to the culture me- 
dium to support explant integrity and prolactin pro- 
duction. Prolactin synthesis and release by normal en- 
dometrium confirmed findings reported previously.’ 
Compared to normal control endometrium, luteal 
phase defective endometrium not only produced less 
prolactin but also demonstrated a lack of response to 
progesterone supplementation in culture. This may be 
explained by the observation that normal late secretory 
phase endometrium contains only a small amount of 
progesterone receptors, both cytoplasmic and nuclear," 
and even fewer receptors have been observed in luteal 
phase defective tissue. This may explain the lack of 
clinical efficacy of progesterone treatment unless 
started early in the luteal phase. 

No difference in prolactin production or histology 
at 96 hours was found between endometrial explants 
from corrected luteal phase defective tissue and normal 
control tissue. The method of treatment did not seem 
to matter. Compared with normal control tissue, the 
histology of luteal phase defective tissue at 96 hours 
showed smaller stromal cells with ground glass—ap- 
pearing cytoplasm. The progesterone-corrected luteal 
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phase defective tissue must be assumed to have had 
adequate endometrial progesterone receptors in the 
early secretory phase, allowing induction of mature de- 
cidualization. The induction of progesterone receptors, 
on the other hand, is dependent on estradiol synthesis 
during folliculogenesis.’* '® Thus the endometrial cycle 
corresponds to the ovarian cycle so that inadequate 
folliculogenesis results in inadequate induction of en- 
dometrial progesterone receptors. By improving fol- 
liculogenesis,  clomiphene— and _ follicle-stimulating 
hormone/luteinizing hormone—corrected luteal phase 
defective patients who failed to respond to progester- 
one previously were able to achieve mature deciduali- 
zation. If histologic maturity cannot be achieved, the 


- prognosis for viable pregnancy is extremely poor.” 


~~ In conclusion, histologic correction of luteal phase 
‘defects is associated with corresponding biologic cor- 

“rection when prolactin is used as the biochemical 
marker. This correlation seems to be independent of 
the treatment method. 

In view of the recent clinical study of endometrial 
biopsy being predictive of therapeutic outcome in luteal 
phase defective patients,” this study further establishes 
timed endometrial biopsy as the preferable method for 
diagnosis and evaluation of treatment of the luteal 
phase defect. 


The technical assistance of Mrs. Nylka Soto-Albors 
and Miss Jill Bates is deeply appreciated. 
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Gap junctions and myometrial steroid hormone receptors in 


pregnant and postpartum rats: A possible cellular basis for the 
progesterone withdrawal hypothesis 


Yoshiharu Saito, M.D., D.Med.Sci., Hideki Sakamoto, M.D., D.Med.Sci., 
Neil J. MacLusky, Ph.D., and Frederick Naftolin, M.D., D.Phil. 


New Haven, Connecticut 


Myometrial gap junctions, levels of cytosol and nuclear estradiol and progesterone receptors, and serum 
estradiol and progesterone levels were determined simultaneously in pregnant and postpartum rats. 
Between days 15 to 20 after conception, levels of progesterone nuclear receptors decreased (776.8 + 88.5 
versus 241.1 + 56.5 fmol/mg of DNA, p < 0.05). The mean serum progesterone also fell by about 50% 
during this period, but variation in individual levels between days 15 to 20 did not allow for this group 
to achieve statistical significance until day 21. As the progesterone nuclear receptors decreased, estradiol 
remained stable, but estradiol nuclear receptors increased (day 21 versus 22: 1710.6 + 61.1 versus 
3254.8 + 203.8 fmol/mg of DNA, p < 0.05), preceding the increase in gap junctions observed at parturition 
(day 21 versus 22: 2.0 + 0.2 versus 8.0 + 3.2 [per 1000 um plasma membrane], p < 0.05). Gap 
junctions fell to prepartum levels by 12 hours, when progesterone nuclear receptors were markedly 
increasing (6 versus 12 hours post partum: 637.7 + 324.8 versus 1509.6 + 283.2 fmol/mg of DNA, 
p < 0.05). Relationships between gap junctions and cellular estradiol and progesterone nuclear receptors 
i are clearer than could be forecast by circulating hormone measurements alone, and may offer a cellular 
basis for the role of progesterone in controlling labor. (Am J Oestet Gynecol 1985;151:805-12.) 


- Key words: Gap junction, hormone receptors, progesterone withdrawal 


The preparation of the uterus for labor is complex, 
tightly orchestrated, and steroid hormone dependent.' 
$ It has been more than 20 years since Csapo et al.’ pos- 
tulated that progesterone withdrawal is a primary event 
controlling the onset of labor. The theory was based 
upon changes in the circulating/extracellular proges- 
terone and later enlarged to include changes in the 
estrogen/progesterone ratio. Perhaps because the pres- 
ence of intracellular steroid hormone receptors was re- 
ported some years after Csapo’s original formulation 
of the mechanism of labor, this aspect has not received 
much attention. 

Recent work by Puri and Garfield® and Garfield et 
al.* indicating that gap junction formation, a steroid- 
dependent phenomenon, may control the onset of con- 
certed uterine contractility, gave us an opportunity to 
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assess the relative roles of circulating hormones and 
intracellular receptor mechanisms in relation to the 
“progesterone withdrawal” hypothesis. We performed a 
the studies described below and found a closer rela-. 
tionship between the receptor kinetics and gap june 
tions than between serum steroids and gap junctions. ` 


Material and methods R 
Animals. Timed pregnant Sprague-Dawley rats (CD ` 


strain) were obtained from Charles River Breeding — 


Laboratories (Wilmington, Massachusetts) and main- 
tained individually under a 12-hour light: 12-hour dark 
cycle with water and Purina laboratory chow ad libitum. 
Groups of three to five rats were decapitated at 10:00 
AM on days 15, 20, 21, and 22 after conception, during 
delivery (all rats began delivery in the morning of day 
22 and were killed when 1 to 5 fetuses had been deliv- 
ered), and post partum (3, 6, and 12 hours after deliv- 
ery), and trunk blood serum was obtained for steroid 
radioimmunoassay. The uteri were quickly removed, 
freed of fat and mesenteries, and processed as de- 
scribed below. 

Thin-section electron microscopy. Longitudinal 
strips of antimesenteric uterine tissue were prepared 
by a modification of the method of Garfield et al: One 
third of the uterine horn (not including placental im- 
plantation sites) was stretched to about 1.5 times the. 
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Fig. 1. Multiple gap junctions (arrows) between myometrial cells from the uterus of a 22-day pregnant 


rat. (final magnification, x 20,000.) 


contracted excised length and was pinned out on a 
plastic strip in medium 199 (Grand Island Biochemical 
° Company). The stretched uterine tissue strips were 
fixed by immersion in 2.0% glutaraldehyde (+ 4.5% 
sucrose, | mmol/L of calcium chloride in 75 mmol/L 
of sodium cacodylate buffer, pH 7.4) for about 1.5 
hours at room temperature. Thereafter the tissue was 


cut into small pieces (about 0.1 x 0.1 mm) in the fix- 


¿ative and left for an additional 30 minutes. 

$o Following the initial glutaraldehyde fixation, all tis- 
«sues were washed in cacodylate buffer (100 mmol/L of 
“sodium cacodylate buffer, pH 7.4, plus 6% sucrose plus 


1.25 mmol/L of calcium chloride) overnight at 0° to 4° 


C and postfixed in 2% osmium tetroxide (in 50 mmol/ 
L of cacodylate buffer, pH 7.4) for 90 minutes. All 
tissues were stained en bloc with saturated uranyl ac- 
etate for 40 minutes, dehydrated in graded ethanols, 
and embedded in Spurr resin. The tissues were ori- 
ented in molds in order to separately cut the outer 
longitudinal and inner-circular muscle layers in cross 
section. Sections of muscle were stained for 15 minutes 
with lead citrate and examined in a Hitachi HU-12 
electron microscope at 75 kV. As part of the method- 
ologic development the morphology of specimens 
following immersion fixation was compared with spec- 
imens obtained following intracardiac perfusion fixa- 
“tion, Since there was no difference in terms of the qual- 
ity of ultrastructural preservation, the immersion fix- 
ation method was used for the studies reported below. 

Morphometry. Ten to 15 random nonoverlapping pho- 
tographs from one grid of each cross section of a muscle 
layer were examined at X 10,000 magnification. Prints 
were made by enlarging the negatives 3.3 times 
(x 33,000) on 20 x 25 cm paper. A Bioquant H (Kra- 


mer Scientific Corporation) was used to estimate the 
length of smooth muscle cell membrane observed and 
to trace gap junctions in the photographs. The gap 
junctions were identified by their five- to seven-lined 
structure (Figs. 1 and 2). The length of each gap junc- 
tion was directly calculated from the tracings. To esti- 
mate the length of smooth muscle cell membrane in 
the photograph, a transparent grid (1.0 x 1.0 cm, 
24 x 18 lines) was applied over the photograph. The 
total length of membrane in the photographs was de- 
termined by counting intersections of the grid with the 
plasma membrane and applying the formula of Wei- 
beľ: L = d x a/2 x 1/2, where L = length of mem- 
brane, d = correction factor for magnification (1/33), 
and a = number of intersections minus 1. 

Steroid hormone radioimmunoassay. Trunk blood 
serum was assayed for unconjugated estradiol 17-8 af- 
ter ethyl acetate/hexane extraction by means of a I- 
estradiol radioimmunoassay kit and for progesterone 
‘by means of a '*1-progesterone radioimmunoassay kit 
on unextracted serum samples. Both kits were obtained 
from Radioassay Systems Laboratories, Inc. (Carson, 
California). The specificity for estradiol was high 
(100%), with cross-binding for estriol, 6.5%; estradiol 
17a, 5.2%; and estrone, 0.55%. The progesterone 
assay cross-reacted with 20a dihydroprogesterone, 
6.25%; desoxycorticosterone, 3.2%; 17a-hydroxypro- 
gesterone, 0.15%; and cortisol, <0.1%. All samples 
were assayed in duplicate in the same assay. The intra- 
assay variance was less than 8%. 

Steroid hormone receptor assay 

Chemicals. [2,4,6,7-“H]Estradiol (115 Ci/mmol), [17- 
a-methyl-?H]R5020 (87 Ci/mmol), and nonradioactive 
R5020 were obtained from New England Nuclear (Bos- 





ee ton, Massachusetts). Radioligands were checked for pu- 


rity (>95%) by LH-20 column chromatography. Di- 
thiothreitol and diethylstilbestrol were obtained from 
Sigma Chemical Company (St. Louis). All reagents were 
of the highest purity available. 

Preparation of cytosol and nuclear extract. After remov- 
ing small strips from the uterine horn for electron mi- 
croscopy, the conceptuses were removed, endometrium 
was scraped off, and tissue was washed with ice-cold 
saline solution to remove blood and amniotic fluid. 
Thereafter, the remaining right and left horns were 
placed in 10% dimethyl sulfoxide (Mallinckrodt, St. 
Louis) to minimize tissue damage caused by freezing,’ 
frozen on dry ice, and stored at — 70°. For receptor 
assay, the horns were thawed on ice, washed in ice-cold 
saline solution to remove the dimethyl sulfoxide, 
minced finely on a chilled Petri dish, and then homog- 
enized in a glass-glass Potter homogenizer in 10 mmol/ 
L of Tris hydrochloric acid buffer, pH 7.4, with 1.5 
mmol/L of sodium ethylenediaminetetra-acetate, | 
mmol/L of dithiothreitol and 10% (v/v) glycerol (30 ml/ 
gm of tissue; TEGD buffer). The homogenates were 
centrifuged at 3,000 x g for 10 minutes at 4° C. The 
supernatant was decanted and further centrifuged at 
105,000 x g for 45 minutes to separate cytosol. The 
cytosol was then passed through a Sephadex LH-20 
column (0.7 x 2.0 cm) equilibrated with TEGD buffer 
to remove endogenous steroids before assay. 

For myometrial cell nuclear preparations, the myofi- 
brillar pellets from the initial centrifugation were im- 
mediately washed with 3 x 10 ml of washing buffer 
(0.32 mol/L of sucrose, 1 mmol/L of monobasic potas- 
sium phosphate, 3 mmol/L of magnesium chloride, | 
mmol/L of dithiothreitol, 10% v/v glycerol, and 1 mg/ 
ml of bacitracin, pH 7.3), and the pellets resuspended 
in 0.8 ml of washing buffer, to which an additional 10 
ml of resuspending buffer (same as washing buffer, 
with the addition of 2.4 mol/L of sucrose) were added 
with vigorous vortexing. Tubes were left on ice for 5 
minutes and centrifuged at 20,000 x g for 30 minutes 
in a Sorvall RC2-B centrifuge, with use of an HB-4 
swinging bucket rotor. The supernatant was discarded, 
and the tube wall was cleaned and dried. The purified 
nuclear pellets were then resuspended in 3 ml of 0.5 
mol/L of potassium chloride (in TEGD buffer) and ex- 
tracted for 30 minutes. The extracted nuclear receptors 
were separated from the pellets by centrifugation at 
20,000 x g for 15 minutes. DNA content of the pellets 
was determined by the method of Burton,’ and cytosol 
protein was measured as described by Bradford." 

Steroid receptor assay. Aliquots (200 pl) of LH-20 
stripped cytosol or nuclear receptor extract were 
incubated with either [2,4,6,7“HlJestradiol or [17a 
methyl- H]R5020 for assay of estradiol and progester- 
one receptors, respectively, The final concentration of 
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Fig. 2. High-power magnification (final magnification, 
x 300,000) of a gap junction observed during labor. Charac- 
teristic seven layers, four dark and three light, are identified. 


radioligand in each case was 5 nmol/L. The nonspecific 
binding was determined by the parallel incubation of 
the sample in the presence of either 50 molar excess 
of diethylstilbestrol (for estradiol receptors) and 100 
molar excess of R5020 (for progesterone receptors). 
The final incubate volume was adjusted with buffer to 
300 wl. Incubations were carried out for either 4 hours 
at 0° to 4° C (for progesterone receptors) or overnight 
at 0° to 4° C followed by 4.5 hours’ incubation at 
25° C (for exchange assay of total estradiol receptors). 
After incubation, aliquots (100 wl) were withdrawn 
from the incubate and subjected to Sephadex LH-20 
minicolumn chromatography as reported previously.* 
As a preliminary experiment, both unoccupied and oc- 
cupied estradiol nuclear receptors were measured dur- 
ing the indicated time of pregnancy. Since more than 
90% of the fraction of total estradiol nuclear receptors 
was the occupied form and since the ratio of unoccu- 
pied to occupied remained constant, the assays of es- 
tradiol nuclear receptors were performed at the ex- 
change (i.e., 25° C) condition to determine total estra- 
diol nuclear receptors. Labeled receptors in the void 
volume were collected, and the radioactivity was 
counted in 5 ml of Betafluor (National Diagnostics) in 
a Beckman LS 8000 liquid scintillation counter at an 
average counting efficiency of 50%. 
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Table I. The number of horns, total number of gap junctions, and the length and the number of gap 


junctions per unit length of plasma membrane 








No. of No. of gap 
horns studied junctions 
15 6 4 (2/6)+ 
20 10 4 (4/6) 
21 10 6 (4/10) 
22 
~6 hr 10 26 (10/10) 
0 6 39 (6/6)t 
+3 hr 6 43 (6/6)£ 
+6 br 6 49 (6/6): 
+12-hr 6 7 (4/6) 


*Mean + SEM. 
tin parentheses: horns with gap junctions/total horns. 


No. of gap 
junctions per 
1000 um of plasma 


Length (jam)* membrane” 
0.16 + 0.02 42+ 0.0 
0.18 + 0.02 3.6 + 0.3 
0.13 + 0.05 20+ 04 
0.25 + 0.024 8.0 + 3.24 
0.29 + 0.024 17.9 + 1.5¢ 
0.27 + 0.02% 26.0 + 9.54 
0.25 + 0.034 27.8 + 4.24 
0.18 + 0.02 5.4 + 1.0 





‘Significantly higher than prepartum or postpartum levels (p<0.05, by Duncan's multiple range test). 


Statistical comparisons. Results were analyzed by 
means of analysis of variance, the unpaired Student's 
t test and Duncan's multiple range test. 


Results 


Gap junctions in myometrial tissues from non-preg- 
‘nant and postpartum rats. The gap junctions were 
‘present on apposition points where cytoplasmic pro- 
trusions from one cell to the soma of another met or 
where protrusions from two cells met (Figs. 1 and 2). 
Since there was excellent concordance between the 
number of gap junctions in outer longitudinal and in- 
ner circular muscle layers of myometrial tissues of late 
pregnant rats and since any differences were not sta- 
tistically. significant, the data from the two layers were 
‘combined for presentation and statistical comparisons. 
As shown in Table I, only a few gap junctions were 
observed in rat myometria on days 15, 20, and 21 after 
“conception. No statistically significant change occurred 
» until day 22 after conception (about 6 hours before 
© delivery), when the number and size of gap junctions 
én both muscle layers abruptly began to increase. The 
maximum number and size of gap junctions were ob- 
served from 6 hours before to 6 hours after delivery. 
> Both parameters declined rapidly thereafter: only a few 
-gap junctions were found in the myometrial tissue of 

-rats killed 12 hours after delivery (Fig. 3). 

Similarly, the greatest average measured length of 
-gap junctions in the myometrium was found during the 
6 hours preceding and following labor and was signif- 
‘icantly longer than that of days 15 to 21 after concep- 
tion or 12-hour-postpartum, animals (Duncan's test; 
p < 0.05) (Table T). 

Serum steroid concentrations. Circulating estradiol 
and progesterone levels:are shown in Fig. 3. Although 
the mean estradiol levels increased about 25% as de- 
livery approached, there was considerable individual 


variation. Perhaps because of this individual variation, 
we could not detect a distinct peak of serum estradiol 
around the time of labor, as reported by others? On 
the other hand, mean serum progesterone showed a 
steady fall between days 15 and 20; this was followed 
by a more rapid drop on day 22. A small but distinct 
peak of progesterone was observed at 12 hours after 
delivery, following postpartum ovulation. 

Estrogen and progestin receptor concentrations. 
During the 24 hours immediately preceding delivery, 
there was a marked increase in both cytosol and nuclear 
total estradiol receptors. This increase was more ap- 
parent in the nuclear fraction, which more closely 
matched the serum estradiol rise during this period. 
The maximum concentration of estradiol nuclear re- 
ceptors was observed 6 hours before the first delivery 
of a conceptus (day 21 after conception versus day 
22 after conception: 1710.6 + 61.1 versus 3254.8 + 
203.8 fmol/mg of DNA, mean + SEM). In the first 3 
hours after delivery, estradiol receptors in both the cy- 
tosol and the nuclear fraction declined with estradiol _ 
nuclear receptor changes preceding estradiol cytosol < 
receptors. Levels of both estradiol cytosol receptors anid. 
nuclear receptors continued to decrease for the next 9 
hours, reaching their lowest averages at the 12-hour 
postpartum point when the levels of progesterone 
nuclear receptors reached the highest. average seen 
through the entire study. This was also the time that 
the gap junctions finally fell to prepartum: levels 
(Fig. 3). 

Mean progesterone nuclear receptors reached a na- 
dir by days 20 and 21 after conception. On day 22 after 
conception (about 6 hours before delivery of the first 
pup), levels of both progesterone cytosol receptors and 
nuclear receptors in the myometrial tissue may have 
begun to increase but less rapidly than estradiol recep- 
tors. Subsequently, levels of both nuclear and grozol , 
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progesterone receptors may have begun to rise slightly 
during the period 6 hours before and 3 hours following 
delivery compared to day 21 after conception (p > 0.1). 
Interestingly, this was the point of the lowest circulating 
progesterone level, and when the average serum estra- 
diol level was at its highest point in the peripartum rise. 
The concentrations of progesterone nuclear receptors 
increased significantly 6 to 12 hours after parturition 
when levels of progesterone cytosol receptors, estradiol 
cytosol receptors, and estradiol nuclear receptors were 
all decreasing in the face of a rising serum progesterone 
level (Fig. 3). 

Correlation between gap junction formation and 
concentration of steroid hormone receptors in my- 
ometria from pregnant and postpartum rats. The 
number and size of myometrial gap junctions increased 
abruptly on day 22 after conception, which corre- 
sponded in time with increased estradiol nuclear re- 
ceptors and 24 hours of low progesterone nuclear 
receptors in the tissue. The maximum gap junctions 
were observed between 3 and 6 hours after delivery 
had begun, following by about 6 to 12 hours the curve 

which led to maximum concentrations of estradiol nu- 
clear receptors in the same tissue and 48 hours after 
progesterone cytosol receptors reached their minimum 
levels. During the postpartum period the gap junctions 
diminished as did levels of estradiol nuclear receptors, 
while levels of progesterone nuclear receptors rose 
(Fig. 3). 


Comment 

The approach of labor is marked by changes in the 
estradiol and progesterone ratio which are accompa- 
nied by marked changes in the cervix and myome- 
trium.’ Among these prelabor effects, increased num- 
bers and lengths of gap junctions between myometrial 
cells during or immediately prior to parturition have 
been reported in rats, mice, guinea pigs, sheep, and 
humans.'*° However, little is known about the mech- 
anism of formation of such structures. In view of the 
rapid increase of gap junctions before and during par- 
turition Puri and Garfield’ and Garfield et al.' have 
proposed that the formation of gap junctions between 
uterine muscle cells contributes to the initiation of labor 
by providing low resistance contacts between cells for 
coordinated, synchronized uterine contraction. They 
also hypothesized that the increasing ratio of tissue es- 
tradiol to progesterone following plasma progesterone 
withdrawal at term may lead to the increased formation 
of gap junctions.’ However, circulating steroid levels 
are difficult to interpret because of high and changing 
levels of circulating and tissue a-fetoprotein—an estra- 
diol binder present during rat pregnancy,” and tissue 
levels must be directly measured because of the exten- 
sive metabolism that may occur in the uterus itself." In 
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DAY of PREGNANCY 


Fig. 3. Serum steroid levels, myometrial stercid receptor con- 
centrations (n = 3 to 5, all values are mean + SEM), and the 
number of gap junctions (gjs) during the latter half of preg- 
nancy and after delivery. Serum progesterone levels 6 hours 
prior to labor and during labor (*) were significantly lower 
than the rest (p < 0.05). Peripartum progesterone nuclear re- 
ceptor levels were significantly lower than at any other time 
(days 15, 19, 22 [6 hr], 22 [12]) > (20, 21, 22 [-6], 22 [0], 22 
[3]); underlined groups were not significantly different from 
each other; p > 0.05, Duncan's multiple range test. Higher 
levels of estradiol nuclear receptors and numbers of gap junc- 
tions were observed around the time of labor (days 15, 20, 
21) < (22[-6hr]) < (22 [0]) < (22 [3], 22 16) > 22[12)). Lev- 
els of estradiol cytosol receptors and progesterone cytosol re- 
ceptors on day 22 (**) were significantly higher than those on 
days 15 to 21 or 6 and 12 hours postpartum. 


light of these facts, we decided to examine the system 
by studying estradiol and progesterone receptor ki- 
netics, since they should present an integrated picture 
of the effects of steroid hormone interactions, which 
might only be partially controlled by circulating hor- 
mones and tissue metabolism. 

In our study the serum progesterone level started to 
fall between days 15 and 20 to 21 after conception, and 
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Fig. 4. Interrelationships of extracellular estrogen (E), progesterone (P), and their cytoplasmic (ERe 
and PRe) and nuclear (ERn and PRn) receptors during pregnancy and their roles in the control of 
estradiol receptor—~mediated actions. The size and heaviness of each factor represent the relative 
quantity present. Progesterone block: During mid to late pregnancy, high circulating progesterone 
continuously enhances progesterone cytosol receptor translocation and maintains high levels of 
progesterone nuclear receptors. This dominance of progesterone nuclear receptors suppresses gen- 
omic expression of estradiol nuclear receptors, including induction of gap junctions (GJ) and pro- 
gesterone cytosol receptors. Therefore the latter represents a suppression mechanism that imposes 
autoregulatory negative feedback on further or excess rise in the progesterone nuclear receptors. 
Thus at this stage the high circulating levels of estradiol are restrained in their “estrogenic” actions. 
Progesterone withdrawal: As labor approaches, levels of extracellular progesterone as well as proges- 
terone nuclear receptors start to fall, resolving their inhibition of the E->ERe-> ERn system. En- 
hanced replenishment in estradiol cytosol receptors available to the circulating estradiol increases 
levels of estradiol nuclear receptors, even though the circulating estradiol does not show a marked 
peak at parturition. Consequently, estradiol nuclear receptor-dependent protein synthesis is turned 
on to increase gap junction formation, enzymes, receptors, secretory products, constitutive proteins, 
or prostaglandin synthesis, all of which are known to occur in an integrated manner at term in 
various species. The high level of estradiol nuclear receptors, however, also increases induction of 
progesterone cytosol receptors, and a rise in the circulating progesterone during the immediate 
postpartum period couples with this increasing level of progesterone cytosol receptors to cause 
accelerated translocation of progesterone cytosol receptors. The high level of progesterone nuclear 
receptors results in a myometrial condition more like the prepartum condition by blocking the 
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genomic expression of estradiol effects. 


a marked drop was observed in the morning of day 22. 
Although there appeared to be a gradual rise in estra- 
‘diol level preceding labor,’ we found considerable var- 
iancé, which may reflect the higher sensitivity of the 
assay due to the use of '’I-estrogen as a tracer ligand. 
In any case, without a marked change in serum estra- 
diol level and the marked drop in serum progesterone 
level as pregnancy advanced, there was an increasing 
estradiol/progesterone ratio in serum in our study, as 
has been seen by others. This more complete picture 
suggests that blood levels of steroids in the pregnant 
rat may not be an accurate indicator of steroid action 
or even tissue concentrations in this regard. Our work 
confirms this disparity as far as uterine steroid recep- 
tors are concerned. Myometrial progesterone receptors 


reached their nadir at least 48 hours before the fall of 


serum progesterone level was completed on day 22, 
showing that changes in the circulating steroid levels 
do not necessarily parallel changes in tissue receptors, 
especially the nuclear steroid receptor levels. In situ 
metabolism of progesterone may play a role in further 
disengaging tissue receptors from blood steroid levels. 
Substantial increases in 5a-pregnane-3,20-dione and 
3a-hydroxy-5a-pregnan-20-one have been reported in 
uterine tissue between days 1] and 20 after concep- 


tion. In addition, evidence of local estrogen metabo- 
lism by the uterus has also been presented." 

While the concentrations of steroid hormone recep- 
tors are mainly influenced by the extracellular hor- 
monal milieu, there is an important interplay in recep- 
tor control between estradiol and progesterone (Fig. 
4). Estrogen stimulates replenishment of estradiol cy- 
tosol receptors, accelerates estradiol receptors trans- 
location to the nucleus,” and induces progesterone cy- 
tosol receptors. In turn, the increase of progesterone 
cytosol receptors in the presence of progestin priming 
increases progesterone nuclear receptors and antago- 
nizes replenishment of estradiol cytosol receptors in the 
rat uterus.’ It is likely that the fall in serum proges- 
terone, which occurs several days before the onset of 
labor, permits estradiol interaction with its receptors 
and enhanced translocation of estradiol nuclear recep- 
tors, thereby accelerating estradiol action on myome- 
trium immediately before parturition. 

The subtle but significant increase of levels of pro- 
gesterone nuclear receptors between day 21 and the 
time of labor could be due to the rapid accumulation 
of estradiol nuclear receptors and the resultant pro- 
gesterone receptor induction. Proportional increases in 
both estradiol cytosol receptors and estradiol nuclear 
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receptors followed by an increase in oxytocin receptor 
have been reported” in the myometrium prior to par- 
turition in the rat. Our data confirm the increase of 
estradiol receptors in both subcellular compartments. 

Levels of estradiol nuclear receptors began to rise 
before the number of gap junctions increased. Since 
gap junction formation is estradiol responsive and also 
depends on protein synthesis,” * it is likely that estradiol 
nuclear receptor~mediated transcription and protein 
synthesis during the preceding 12 to 24 hours caused 
the offset of the gap junction curve and the estradiol 
nuclear receptor curve shown in Fig. 3. A closer analysis 
based upon more time points will be necessary to more 
clearly relate estradiol nuclear receptor to gap junction 
formation. 

Present evidence from studies on reproductive or- 
gans, such as the uterus and ovary, indicates a possible 
involvement of prostaglandins or peptide hormones in 
increased size and number of gap junctions; however, 
estradiol seems to be the primum movens for inducing 
or increasing gap junctions. On the other hand, ste- 
roids, such as androgens and progestins, and nonste- 
roidal factors, such as catecholamines, are capable of 
diminishing gap junctions.* * 

Besides the mechanism producing the gap junction 
network between myometrial cells at term, there seems 
` to be a process that resolves myometrial gap junction 
during the postpartum period. Provided that high es- 
trogenic conditions are maintained by exogenous es- 
tradiol administration, applied mechanical factors such 
as tension are documented to maintain the number of 
gap junctions even after labor.” While the rapid res- 
olution of gap junctions within 12 hours post partum 
may be due to the decline of levels of estradiol nuclear 
receptors and to the release from tension, the post- 
partum increase in progesterone and progesterone re- 
ceptors observed in our study might also serve as a gap 
junction—resolving factor, as is the case in in vitro ex- 
periments." 

Although studies in women have not shown a clear 
change in serum progesterone at term, many animal 
studies support Csapo’s wisdom in identifying proges- 
terone-related events as a major factor in the control 
of labor. For example, in certain animals, including rats, 
prepartum serum progesterone “withdrawal” plays a 
key role in onset of labor.” * Treatment of such an- 
imals with progesterone has been shown to delay the 
onset of labor effectively if progesterone is given as late 
as in the morning of day 21 but not after. The disap- 
pearance of uterine progesterone uptake in vivo prior 
to parturition associated with a diminution of cyto- 
plasmic progesterone—binding activity has also been 
reported." The present work indicates that autoregu- 
latory mechanisms between the uterine estradiol re- 
ceptors and progesterone receptors are an important 
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link between circulating tissue levels of hormones and 
their genomic expression that controls labor (Fig. 4). 

Taken together, it appears that the progesterone 
withdrawal theory can now be extended to include the 
following events: (1) during mid-late pregnancy the 
circulating estradiol level remains relatively constant, 
while the circulating progesterone level falls; (2) the 
level of progesterone nuclear receptors also falls, mir- 
roring the circulating progesterone level; (3) with the 
fall in the level of progesterone nuclear receptors, the 
level of estradiol nuclear receptors rises, because of the 
persistent high serum estradiol level; and (4) the in- 
creased translocation of the estradiol/estradiol receptor 
complex induces formation of gap Junctions. 


We wish to thank Miss Rosalie Manzi for her com- 
petent technical assistance and Drs. G. Huszar and R; 
Garfield for helpful discussions. 
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SERADA OTAOTA 


Peripartum colloid osmotic pressure changes: Effects of 


controlled fluid management 


Bernard Gonik, M.D., David Cotton, M.D., Thomas Spillman, Ph.D., 


Ezzat Abouleish, M.D., and Frank Zavisca, M.D. 
Houston, Texas 


A prospective, fluid-controlled study of serially measured colloid osmotic pressure changes in the peripartum 
périod was undertaken. Seventeen patients with uncomplicated pregnancies undergoing elective cesarean 
section at term were administered a predelivery bolus of 15 ml/kg of lactated Ringer's solution prior to 
operation. Maintenance crystalloid fluids were infused at 125 to 150 mi/hr both intraoperatively and post 
partum without the addition of blood or other colloid solutions. Serial colloid osmotic pressure measurements 
were obtained before hydration, after hydration, after delivery, and at 6 and 24 hours post partum. The 
results demonstrated a 15.9% decline in colloid osmotic pressure immediately following the hydration bolus 
(20.7 + 1.5 to 17.4 + 1.8 mm Hg) (p < 0.01). A further decline in colloid osmotic pressure to 16.6 + 1.7 
mm Hg occurred after delivery and represented an overall 22% decrease from the baseline value 

(p < 0.05). The lowest mean colloid osmotic pressure value occurred at 6 hours post partum (16.1 + 1.1 
mm Hg). These data support previous observations that colloid osmotic pressure is uniformly lowered 

in the immediate postpartum period with peak reductions identified at 6 hours following delivery. In addition, 
-intravenous crystalloid administration during the peripartum interval can substantially influence this 
decline in colloid osmotic pressure. Although no clinical evidence of cardiopulmonary compromise was 
observed in this set of normal gravid women, these data may be useful in the management of the parturient 
patient with established risk factors for pulmonary edema where alterations in the pulmonary capillary 
wedge pressure—colloid osmotic pressure gradient have been shown to correlate with the development of 


this complication. (Am J OBsTET Gynecon 1985;151:812-5.) 


Key words: Pregnancy, colloid osmotic pressure, hydration 


In the late 1800s, Starling’ first described the mech- 
anism by which fluids transverse capillary membranes. 
With the recent advent of new technologies to measure 
the various components of Starling’s equation more 
directly, renewed interest has developed in these vari- 
ables as they relate to pulmonary edema. Previous 
investigators have shown that pulmonary edema is 
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correlated with alterations in the pulmonary capil- 
lary wedge pressure to colloid osmotic pressure gradi- 
ent.” * Similar relationships occur in pregnant patients 
and may be important in the production of pulmonary 
edema seen in the compromised gravid woman.’ We 
and others have demonstrated that one component of 
this relationship, colloid osmotic pressure, is consis- 
tently lowered in the immediate postpartum period.** 
Iatrogenic instillation of crystalloid fluid has been 
shown in retrospective analyses to be a critical com- 
ponent in this reduction in oncotic pressure.” * Since 
pulmonary compromise is frequently identified during 
the immediate postpartum period, a better understand- 
ing of sequential changes in colloid osmotic pressure 
during this time frame may be important. This study 





was undertaken to define more precisely these peri- 
_ partum colloid osmotic pressure changes prospectively 


-= under controlled fluid management. 


Material and methods 


“Seventeen patients at term undergoing elective ce- 
sarean section at the University of Texas Medical School 
at Houston were enrolled in this prospective research 
study. The protocol was approved by the Committee 
for the Protection of Human Subjects at this institution. 
After written informed consent was given, baseline col- 
Joid osmotic pressure measurements were obtained. All 
patients were subsequently administered 15 ml/kg of 
lactated Ringer’s solution as a prehydration bolus prior 
to initiation of anesthesia. Ten minutes after comple- 
tion of this infusion, an additional colloid osmotic pres- 
sure measurement was determined. The type of an- 
esthetic used for operation was at the discretion of the 
attending anesthesiologist. 

During cesarean section, baseline intravenous crys- 
talloid fluids were maintained at 125 to 150 ml/hr. In 
the event of hypotension as a result of the sympathetic 
blockade from conduction anesthesia, intermittent 
i doses of intravenous ephedrine were used to control 
- blood pressure. Blood loss was clinically estimated and 
blood was replaced intraoperatively, after the first 500 

ml, with 2 to 3 ml of crystalloid per milliliter of blood 

loss. No colloids or blood products were used in any of 

these patients during the study period. In addition, 
patients experiencing excessive blood loss during the 
operative procedure were excluded from analysis. Ad- 
ditional colloid osmotic pressure measurements were 

taken immediately after operation and at 6 and 24 

hours following operation. Postpartum intravenous 

fluids were maintained at 125 to 150 ml/hr. 

Blood specimens were obtained in ethylenediamine- 
tetraacetic acid—containing tubes, centrifuged, and the 
plasma decanted. Colloid osmotic pressure was mea- 
sured on an IL-186 Weil oncometer. The mean of three 
determinations agreeing within 1 mm Hg was reported. 
A control of 5% albumin was measured every twentieth 
determination, Thé mean (+SD) for the control was 
18.2 + 0.2 mm Hg. Analysis of the data was by paired 
and unpaired Student’s ¢ test; significant levels were 
taken as p < 0.05. 


Results 


Seventeen gravid women at greater than 37 weeks’ 
gestation underwent elective repeat cesarean section. 
None of the study patients’ prenatal courses were com- 
plicated by hypertension, renal disease, or proteinuria. 

` Ten patients were administered a general anesthetic 
and seven received a conduction anesthetic during this 
` procedure. The mean volume of the prehydration fluid 
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Fig. 1. Peripartum colloid osmotic pressure (COP) in patients: 
undergoing cesarean section (n = 17). Valuesare mean + SD.. 


bolus given was 1079 + 208 ml of lactated Ringer's 
solution. During operation, the mean volume of crys-_ 
talloids administered was 1048 + 323 ml. During the. 
postpartum period all infusions were maintained at a. 
designated intravenous rate of 125 to 150 mi/hr.. A 
retrospective analysis of these intravenous fluids ad- 
ministered demonstrated the total volume during 24 
hours to be 3106 + 632 ml or an average of 129 mil 
hr for the study period. 

The mean (+ SD) colloid osmotic pressure values for 
the study patients are presented graphically in Fig. 1. 
The baseline colloid osmotic pressure for the entire 
group was 20.7 + 1.5 mm Hg. Following the prehy- 
dration fluid bolus, this value declined to 17.4 x 1.8 
mm Hg (p < 0.01), a decrease of 15.9%. Immediately 
following operation, a further decline in colloid os- 
motic pressure to 16.6 + 1.7 mm Hg was noted al- 
though this was not significantly different from the 
posthydration value. The lowest colloid osmotic pres- 
sure determination for the group was noted at 6 hours 
post partum, at which time the value was 16.1 + LI 
mm Hg. This measurement represented an overall 22% 
decline from the baseline value and was significantly 
lower (p < 0.05) than both the prehydration and post- 
hydration values. Finally, at 24 hours, an upward trend 
was observed with a small rise in the colloid osmotic 
pressure to 16.5 + 1.7 mm Hg for the group. Table I 
demonstrates the colloid osmotic pressure patterns ob- 
served in those patients under general and conduction 
anesthesia. No significant differences can be appred: 
ated between these groups. 

The lowest colloid osmotic pressure measurement 





recorded during our observation period was 13:4 mm- 
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Table I. Colloid osmotic pressure changes in patients undergoing cesarean section while under general or 


conduction anesthesia 











Time of determination 





Before hydration (baseline) 
After hydration 

After delivery 

6 hr post partum 

24 hr post partum 


Colloid osmotic pressure (mm Hg) 





General 
anesthesia 
(n = 10) 


Conduction 
anesthesia 












20.8 + 1.7 20.7 + 1.2 
17.3 + 1.7 17.5 + 2.1 
16.8 + L8 16.3 + 1.7 
16.1 + 13 15.9 + 0.9 
16.3 + 2.0 16.8 + 1.1 





Values are mean + SD. 


Hg (from a baseline value of 19.3 mm Hg) and occurred 
immediately after the prehydration bolus. At 6 hours 
post partum, this value rose slightly to 13.7 mm Hg 
and was 16.3 mm Hg by 24 hours. Overall, 10 of 51 
(19.6%) postpartum colloid osmotic pressure values in 
six patients fell below 15 mm Hg during the study 
period. No patient in this study developed clinical evi- 
dence of pulmonary edema or signs and symptoms 
compatible with fluid overload. 


Comment 


Peripartum fluxes in intravascular fluids appear to 
play an important role in the pathogenesis of pulmo- 
nary edema.’ Colloid osmotic pressure, one of the ma- 
jor factors opposing the egress of fluid into the inter- 
stitial space, has previously been shown to decline 
. consistently post partum.** Our results demonstrate 
that, in the patient with uncomplicated pregnancy un- 
.dergoing cesarean section and receiving traditional vol- 

umes of crystalloid fluid, colloid osmotic pressure de- 
clines to its lowest levels (22% from baseline) by 6 hours 
following delivery. Furthermore, prehydration alone 
prior to induction of anesthesia can diminish colloid 
osmotic pressure values by 15.9%. This hydration-re- 
lated decline in colloid osmotic pressure is similar to 
that reported previously in nonpregnant patients.* Ad- 
ditionally, these effects on colloid osmotic pressure have 
_ not been shown to be related to type of anesthesia or 
mode of delivery.’ The results presented here are in 
agreement with these previously reported findings. 
It is difficult to define the role of prophylactic main- 
“tenance of colloid osmotic pressure in the normal 
gravid woman. Anecdotal experiences along with con- 
trolled studies suggest that colloid osmotic pressure can 
be substantially reduced without overt clinical sequelae. 
However, when more carefully scrutinized, even these 
normal patients may show some evidence of incipient 
cardiopulmonary compromise.’ 
In the gravid woman with established risk factors for 
pulmonary edema,’*” a clinical algorithm incorporat- 
ing some combination of the following three factors 


may have merit. First, accurate monitoring of crystal- > 
loid fluid administration should be the cornerstone of 
management in these “at risk” patients. In our expe- 
rience the injudicious use of intravenous hydration is 
the most apparent reason for significant drops in col- 
loid osmotic pressure during the immediate peripar- 
tum period.® ° Second, colloid administration. may be 
used to maintain colloid osmotic pressure levels in cer- 
tain patients provided adequate renal function is de- 
monstrable. Ramanathan et al. have demonstrated 
that colloid infusion can prevent substantial declines in 
colloid osmotic pressure in the immediate postinfusion 
period. However, since these beneficial effects were not 
long-lasting, repeated dosing of colloid solutions may 
be required. Last, in those patients with severe preg- 
nancy-induced hypertension, invasive hemodynamic 
monitoring can be used to monitor pulmonary capillary 
wedge pressure fluctuations more closely: Several 
investigators’* have previously pointed out that signif- 
icant alterations in the pulmonary capillary wedge pres- 
sure—colloid osmotic pressure gradient may be etiologic 
in the development of pulmonary edema. Both di- 
uretics and afterload reduction agents can be used to 
influence this pressure gradient relationship in the pul- 
monary vasculature.’ Monitoring this relationship may 
be particularly important in toxemic patients under- 
going endotracheal intubation. Rafferty and Berko- 
witz have shown that in these patients marked 
elevations in pulmonary capillary wedge pressure fol- 
lowing endotracheal intubation can occur and. may per- 
sist for up to 8 hours post partum. As demonstrated in 
our study, this unfortunately correlates with peak re- 
ductions in colloid osmotic pressure, which suggests 
that this time period be the most carefully watched. 
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Ovine fetal urine production following maternal intravenous 


furosemide administration 


P. F. Chamberlain, M.B., M. Cumming, B.Sc., M. G. Torchia, A.C.I.C., D. Biehl, M.D., 


and F. A. Manning, M.D. 
Winnipeg, Manitoba, Canada 


The response of the ovine fetus to maternal furosemide administration was studied in six chronically 
catheterized fetal lamb preparations. These studies indicate that in the chronic sheep model maternally 
administered diuretics do not augment fetal urine production. Additionally, passage of the drug from 

the maternal intravascular compartment to the fetal intravascular compartment could not be demonstrated. 
It is suggested that on the basis of these data, the results of the “Lasix challenge test” should be 
interpreted with caution when they are used to evaluate human fetal renal function. (Am J OBSTET GYNECOL 


1985;151:815-9.) 


Key words: Urine, furosemide, fetus, pregnancy 


In 1973, Campbell et al.’ reported a method for the 
antenatal measurement of human fetal urine produc- 
tion with the use of dynamic real-time ultrasound. This 
method is based upon serial measurement of three di- 
ameters of the fetal bladder. From these measurements 
bladder volume is derived. Change in feta] bladder vol- 
ume over time is a reflection of fetal urine production. 

Using the technique of Campbell et al., Wladimiroff 
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has reported the effects of maternal intravenous fu- 
rosemide administration on human fetal urine pro- 
duction. This author reported that furosemide in- 
creased human fetal urine production by between 80% 
and 150% of pretreatment levels, 

A recent study on fetal bladder volume determina- 
tion with the use of real-time ultrasound has cast some 
doubt on the accuracy of this technique for the mea- 
surement of human fetal urine production.’ In the 
above study fetal bladder volume was determined with ` 
the use of real-time ultrasound by two independent. 
observers at half-hour intervals in nine healthy term 
fetuses for a 24-hour period. A total of 430 paired 
observations of fetal bladder volume were made. While 
no statistically significant difference in mean fetal blad- 
der volume was found between-observers, a wide stan- 
dard deviation was noted. Additionally, large variations 
(>10 ml) between observers were noted in 19.1% of 
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Fig. 1. Schematic representation of the animal model. / = Urethral ligation; 2 and 3 = fetal femoral 
arterial and venous catheters; 4 = urachal ligation; 5 = fetal bladder catheter; 6 and 7 = maternal 


femoral arterial and venous catheters. 


: -paired observations when individual measurements of 
fetal bladder volume were considered. 
_ In clinical high-risk obstetrics, furosemide has re- 
ceived increasing popularity in the antenatal assess- 
ment of fetal renal function. The so-called “Lasix chal- 
lenge test” is frequently used to promote fetal bladder 
filling in cases where either oligohydramnios is noted 
or the fetal bladder is not visualized at the time of real- 
time scanning.** A positive test is recorded when the 
fetal bladder is visualized following furosemide admin- 
istration, This test is thought to aid in differentiation 
between the structurally normal fetus with oligohy- 
-dramnios and the fetus with renal agenesis and oligo- 
- hydramnios. 

Prompted by the above reports and by our own ob- 
‘servations on the inaccuracy of fetal bladder volume 
determination with the use of dynamic real-time ultra- 
sound, we have undertaken a study of the effects of 
maternal intravenous furosemide administration on fe- 
tal urine. production in the chronically catheterized 
ovine fetus, 


Material and methods 

. Pregnant mixed-breed ewes of known gestational age 
< (2120 days) were used for all experiments. 

<< Surgical preparation. The ewes were anesthetized 
_ with a 4% Halothane-100% oxygen mixture adminis- 
tered via a nose cone. Following induction of anesthesia, 
endotracheal intubation was performed and anesthesia 
-was maintained with a 1.5% Halothane—100% oxygen 
mixture. The animals were restrained in a supine po- 
sition and the abdomen shaved and cleansed in a stan- 
dard surgical fashion. Through a left groin incision the 
maternal femoral artery and.vein were catheterized. 





= Midline vertical lower abdominal laparotomy was then 


performed. 


A fetal hind limb was identified through a cotyledon- 
free space in one uterine horn and a purse-string suture 
inserted into the uterine wall. Hysterotomy with deliv- 
ery of the fetal hind limbs and rump to a level midway 
between the symphysis pubis and the umbilical cord 
insertion was performed. Via a suprapubic transverse 
incision the fetal urethra was identified and doubly li- 
gated. Lower abdominal midline vertical laparotomy 
midway between the symphysis pubis and umbilical 
cord insertion was then performed. The umbilical ar- 
teries and urachus were identified and the urachus mo- 
bilized. A 7-gauge Swan-Ganz catheter was inserted 
into the fetal bladder via the urachus and the balloon 
inflated with 1.5 ml of air. Urachal ligation distal to'the 
catheter insertion was performed and the fetal abdom- 
inal wall repaired. Finally, the fetal femoral artery and. 
vein were catheterized via a left or right groin incision 
(Fig. 1). Following catheter placement the fetus was 
returned to the uterine cavity and the hysterotomy in- 
cision repaired by ligation of the purse-string suture. 
Both maternal and fetal catheters were mobilized tothe 
exterior through a left maternal flank incision using a 
subcutaneous tunnel. The maternal abdominal and 
groin incisions were then closed. 

Postoperative care 

Ewe. At the time of completion of the surgical prep- 
aration 60 mg of gentamicin and one million units of 
penicillin were given intravenously to the ewe and the 
maternal vascular catheters flushed with heparinized) 
saline (1000 units of heparin per 500 ml of normal 
saline solution), The antibiotics were repeated daily for 
3 days. 

Fetus. Gentamicin, 20 mg, and: penicillin, 500,000 
units, were administered intravenously to the fetus at 
the time of completion of the surgical preparation and 
the fetal vascular catheters flushed with heparinized. 
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Fig. 2. Fetal urine output following furosemide, 1 mg/kg of 
maternal weight, to ewe (n = 6, mean + SD). Mean hourly 
fetal urine output: Before furosemide, 30.7 + 17.4 ml (SD); 
after furosemide, 24.5 + 16.1 ml (SD) (not significantly dif- 
ferent). 


saline solution. Penicillin, 500,000 units intravenously, 
was repeated daily for 3 days. 

Both maternal and fetal vascular catheters were 
flushed daily with heparinized saline solution and ar- 
terial blood was obtained for maternal and fetal pH 

¿and blood gas determination. The fetal urinary cath- 
eter was connected to a collection bag attached to the 
left maternal flank and the urine output recorded. 

Diuretic protocol. All preparations were allowed a 
mininium of 72 hours after operation prior to being 
studied. The diuretic protocol was as follows: (1) base- 
line hourly fetal urine production was determined for 
3 hours prior to diuretic administration by direct mea- 
surement. (2) Furosemide in doses of either 1 or 2 mg/ 
kg of maternal weight was then administered intrave- 
nously as a bolus to the ewe (dosage range: 65 to 155 
mg). (3) Maternal and fetal venous blood samples were 
obtained before and at 1, 3, 5, 10, 15, 30, 45, 60, 90, 
120, 150, and 180 minutes after diuretic administration 
for furosemide assay. (4) Hourly fetal urine production 
was recorded for the 3 hours after diuretic adminis- 
tration and urine samples collected for fetal urinary 
osmolarity determination. (5) Normal saline solution 

¿with supplemental potassium chloride (20 mEq/L) was 
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Fig. 3. Fetal urine output following furosemide, 2 mg/kg of 
maternal weight, to ewe (n = 6, mean + SD). Mean hourly 
fetal urine output: Before furosemide, 25.8 + 17.1 ml (SD); 
after furosemide, 15.6 + 11.0 ml (SD) (p < 0.05). 


administered intravenously to the ewe following the 
diuretic bolus to ensure adequate maternal hydration 
as follows: (a) furosemide, 1 mg/kg of maternal 
weight—1 L during 3 hours; (b) furosemide, 2 mg/kg 
of maternal weight—2 L during 3 hours. 

Biochemical analysis. Urinary osmolarity was mea- 
sured with an Advanced osmometer, Model 3L (Ad- 
vanced Instruments, Needham Heights, Massachu- 
setts). Furosemide levels were measured by the modi- 
fied high-pressure liquid chromatography method of 
Nation et al. 

Data analysis. The mean and SD for hourly fetal 
urine production and fetal urinary osmolarity were cal- 
culated for each of the 3 hours before and after diuretic 
administration. Statistical significance was determined 
by Student's ¢ test if p values of <0.05 were found. 


Results 


The effects of maternal intravenous furosemide ad- 
ministration on hourly fetal urine production and fetal 
urinary osmolarity were studied in six animal prepa- 
rations between 120 and 140 days’ gestational age. In 
all cases fetal pH and Po, were >7.3 and >15 mm Hg, 
respectively, at the time of diuretic administration. The 
results of these experiments are indicated graphically 
in Figs. 2 to 4. 

Hourly fetal urine production. Mean hourly fetal 
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Fig. 4. Fetal urinary osmolarity following furosemide, 2 mg/ 
kg of maternal weight intravenously to ewe (n = 6, mean + 
SD). Mean fetal urinary osmolarity: Before furosemide, 
92 + 32 mosm/L; 1 hour after furosemide, 175 + 26 mosm/ 
L (p < 0.05). 


urine production fell following maternal intravenous 
furosemide administration. In the experiment with fu- 
rosemide, 1 mg/kg of maternal weight, mean hourly 
fetal urine production before furosemide administra- 
tion was 30.7 + 17.4 ml (SD). Mean hourly fetal urine 
production after furosemide was 24.5 + 16.1 ml (SD) 
(Fig. 2). This difference is not statistically significant. 

In the experiment with furosemide, 2 mg/kg of ma- 
ternal weight, mean hourly fetal urine production be- 
fore furosemide was 25.8 + 17.1 ml (SD). Mean hourly 
fetal urine production after furosemide was 15.6 + 11 
ml (SD) (Fig. 3). This difference is statistically signifi- 
cant (p < 0.05). 

Fetal urinary osmolarity. The change in fetal uri- 
nary osmolarity following the administration of furo- 
semide, 2 mg/kg of maternal weight, to the ewe was 
studied in six animal preparations. Fetal urinary os- 
molarity was noted to increase significantly in the first 
hour after furosemide administration (Fig. 4). The 

“mean fetal urinary osmolarity before furosemide was 
92 + 32 mosm/L. Mean fetal urinary osmolarity I hour 
after-furosemide was 175 + 26 mosm/L. This differ- 
ence 1s statistically significant (p < 0.05). 

Fetal and maternal venous plasma furosemide as- 
says. Furosemide was not detected at any time during 
the first 3 hours following maternal intravenous fu- 
rosemide administration in fetal venous plasma. The 
decline in maternal venous plasma furosemide levels 
following an intravenous bolus of 2 mg/kg of maternal 
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Fig. 5. Decline in maternal venous plasma furosemide levels 
following furosemide, 2 mg/kg of maternal weight intrave- 
nously to ewe. 


weight is shown in Fig. 5. A rapid decline in maternal 
venous plasma furosemide levels occurred during the 
first 30 minutes following intravenous furosemide ad- 
ministration. 


Comment 

The results of this study indicate that in the ovine 
fetus maternally administered intravenous furosemide 
does not augment fetal urine production. Rather, the 
converse is noted with a fall in fetal urine production 
following maternal intravenous furosemide adminis- 
tration. It is of interest to note that the larger the dose 
of the diuretic given, the greater the fall in fetal urine 
production. Additionally, the response in fetal urinary 
osmolarity was converse to that which would. be ex- 
pected with this diuretic. Finally, in this study we were 
unable to demonstrate transport of furosemide from 
the maternal intravascular compartment to the fetal 
intravascular compartment. 

The results of this study were unexpected and sug- 
gest that the ovine fetus responds to maternal intra- 
vascular volume depletion by fluid retention and a de- 
crease in its urine flow. The mechanism by which this 
response occurs is unknown but may indicate an anti- 
diuretic hormone response on the part of the fetus 
(W. Jacyk, M.D., personal communication). Further 
studies into this mechanism are presently ongoing in 
this institution. 

Our failure to identify furosemide in fetal venous 














~ plasma may be explained by one of several possibilities. 
_ Furosemide is poorly soluble in both water and lipid, 
and, despite its low molecular weight (331), itis a highly 
charged molecule.” * Additionally it is strongly bound 
~ to plasma proteins. These factors make transfer of the 
drug across the placenta unlikely.” The furosemide as- 
. say that we used in this study is sensitive to a concen- 
tration of 100 ng/ml. It is possible that transfer of the 
drug occurred to a level less than the sensitivity of our 
assay and hence was not detected. We feel this possi- 
bility tobe unlikely. 
_. As part of this study protocol, direct intravenous ad- 
ministration of furosemide to the fetus was also per- 
formed. Preliminary observations suggest that, in order 
to prompt a fetal diuresis, direct administration of fu- 
rosemide in doses >3 mg/kg of estimated fetal weight 
are required. Direct intravenous boluses of this mag- 
nitude caused a significant increase in fetal urine pro- 
duction in some but not all animal preparations (P. F. 
Chamberlain, M.B., unpublished observations). 
In view of the findings of this study, we feel that the 
results of the “Lasix challenge test” should be inter- 
preted with caution when used for evaluation of human 
fetal urine production. The application of data ob- 
tained from the chronic animal preparation to the 
human setting is not absolute as differences in drug 
transfer across the placenta are known to exist between 
“species (M. Harrison, M.D., personal communication). 
_.. However, it is possible that the previously reported 

‘augmentation in human fetal urine production attrib- 


Fetal urine production after furosemide 


uted to furosemide may simply represent a sponta- 


neous variation in bladder filling. Studies to investigate _ 
transfer of furosemide from the maternal intravascular — 
compartment to the fetus in human pregnancy are 


presently under way in this institution. Until such in- 
formation is available, and in view of the findings of 


this study in the chronic sheep model, failure to identify 
the human fetal bladder following maternal furose- 


mide administration should not be interpreted as.an 
absolute indication of absent fetal renal function. 
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Osmolarity changes can enhance the release of renin from 


human chorion 


S. F. Cooke, Ph.D., D. J. Craven, Ph.D., and E. M. Symonds, M.D. 


Nottingham, England 


Sections of human chorion were perfused with an aerated buffer for 5 hours. Samples were collected 
every 20 minutes and the concentration of active and total renin in the perfusate was measured. Substitution 
of the initial bicarbonate buffer (281 mosm/L) with a buffer of 251 mosm/L doubied the rate at which 

active and inactive renin were released into the perfusate. When the osmolarity of the solution was reduced 
by 60 mosm/L, a threefold rise in the concentration of active renin and a sixfold rise in that of total renin 
was seen. However, these effects were transient, and renin secretion decreased before osmolarity 

was raised to the previous value. (Am J Osstet GynecoL 1985;151:819-21.) 


Key words: Fetal membranes, chorion, renin 


From the Department of Obstetrics and Gynaecology, Queen’s Medical 
Centre. 


The presence of renin in certain tissues of the human - 


uterogenital tract’ and the subsequent report of its syn- 
thesis in human chorion and myometrium’ have led 
many scientists to speculate on the physiologic role of: 
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Fig. 1. Reducing the osmolarity of a standard bicarbonate 
buffer by 30 mosm/L (A) or 60 mosm/L (B) increases the rate 
of secretion of active renin concentration (ARC) and total 
-renin concentration (TRC) from human chorion. Each point 

"isthe mean value from six experiments. The vertical bar rep- 
resents the standard error of the mean. 


the congener. Studies that have been conducted with 
¿animals have, in most cases, led to the conclusion that 
this renin is not released by stimuli that initiate the 
release of the renal enzyme. We have already shown 
that when prostaglandin E, is perfused through human 
chorion, the pattern of renin release does not change’ — 
an observation that emphasizes the difference between 
chorionic. renin’ and renal renin, because the latter is 
readily released by superfusion with the prostaglandin. 

The juxtaglomerular cell of the kidney (the source 
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Table I. Values of active renin expressed as a 
percentage of total renin 









Time at which 
sample was 
collected 
(min) 


Change in osmolarity* 














— 30 mosm/L —60 mosmi L 





20 28.1 + 8.9 24.1 + 7.8 
40 350 + 64 28.3 + 6.2 
60 30.3 + 3.6 37.0 + 5.0 
80 271+ 59 40.0 + 6.0 
100 421+ 7.1 46.3 + 6.0 
120 50.2 + 8.7 50.8 +.7.8 
140 58.3 + 10.3 60.9 + 8.9 
160 66.2 + 9.9 69.8 + 84 
180 524+ 7.3 38.1 =.5.5 
200 57.6 + 8.9 62.2 £ 7l 
220 52.2 + 6.1 58.6.8 
240 56.5 + 9.4 65.5 $7.7 
260 14% 8.7 63.6 + 8.1 
280 70.2 + 10.5 73.1 + 6.8 
300 73.82 84 66.6 + 8.4 





*Percent of active renin concentration divided by total renin 
concentration. Values are means and standard errors of the 
mean of six samples. 


of renin) is a sensitive osmometer, since a reduction in 
the osmolarity of a superfusing solution by 50 mosm/ 
L gives rise to a fivefold increase in the amount of renin 
that is released from these cells.* The authors who dem- 
onstrated this suggest that in vivo renin release might 
be controlled by the osmolarity of blood and renal in- 
terstitial Huid, which in turn would depend on the var- 
ious solutes that are present in the two fluids. In view 
of the intimate relationship of the chorion with am- 
niotic fluid and maternal blood, we have studied. the 
effect of osmolarity on the release of active and inactive 
chorionic renin. 


Material and methods 


Placentas were collected from 12 normotensive 
women after spontaneous vaginal delivery. Chorion 
laeve was separated from amnion by means of the 
method adopted by Skinner et al.,’ and this tissue was 
then placed in a bicarbonate buffer (in mmol/L: sodium 
chloride, 91.0; sodium bicarbonate, 17.5; potassium 
chloride, 7.0; calcium chloride, 2.0; magnesium sulfate, 
1.2; monosodium acid phosphate, 1.2; glucose, 11.0; 
sucrose, 50.0) with pH of 7.4 at 4° C. Sections:of the 
chorion laeve were placed in a Unipore 47 mm mem- 
brane filter holder (Bio-Rad Laboratories) and per- 
fused via polyethylene tubing with a solution of the 
bicarbonate buffer (at 37° C, aerated with 95% oxygen 
and 5% carbon dioxide) at the rate of 0.25 ml/min“ 
Samples of the perfusate (at 4° C) were collected every 
20 minutes. After 140 minutes a buffer of similar com- 
position but containing either 25 mmol sucrose or no 
sucrose was perfused for 80 minutes. Following a fur- ` 
ther 80-minute period of perfusion with the original 
buffer, the chorion was dried on filter paper and was 








_ then weighed. The perfusate was stored at — 20°C until 
it was assayed for active and total renin concentration. 

The concentration of active renin was measured in- 
` directly by radioimmunoassay of angiotensin I in the 
presence of excess sheep renin substrate as described 
by Craven and Symonds.” For the determination of total 
renin concentration, portions of the perfusate were di- 
alyzed to a pH of 3.3 for 18 hours, were incubated at 
39° C for 30 minutes, and were then dialyzed to a pH 
of 7.5 for 18 hours. The amount of renin in these 
samples was measured by means of the above proce- 
dure. The concentration of renin was expressed as pi- 
cogram of angiotensin I generated per milliliter of per- 
fusate per hour of incubation per milligram of tissue 
(wet weight). 

The results were analyzed by paired and unpaired 
Student’s ¢ test. Significance was defined as a p value 
of <0.05, 


Results 


For the first 80 minutes of the perfusion the concen- 
tration of active and total renin in the samples gradually 
decreased to a level that was stable during the remain- 
der of the experiment and which we accepted as a base- 
line. The percentage of active renin in these samples 
was significantly less than that in samples that were 
collected later (p < 0.01). The most likely explanation 
for such a difference during this “wash-out” period is 
that the ratio of inactive to active renin is higher in the 
interstitial spaces of the choriodecidua than it is in the 
intracellular areas.’ Fig. 1 shows that reducing the os- 
molarity of the perfusing buffer by 30 mosm/L doubled 
the amount of active and inactive renin that was re- 
leased into the perfusate—an increase that was statis- 
tically significant (p < 0.02). A reduction from 281 
mosm/L to 220 mosm/L resulted in a threefold rise in 
the concentration of active renin and a sixfold rise in 
that of total renin. It is interesting to note that this 
augmented release of renin is not sustained and grad- 
ually returns to normal while the buffer of lower os- 
molarity is being perfused. A reduction in osmolarity 
in the juxtaglomerular cells of the kidney also leads to 
a transitory increase in the release of renin.’ Perfusion 
with the 220 mosm/L solution releases proportionately 
more inactive renin (p < 0.02), as Table I illustrates. 


Comment 


Although there is an inverse relationship between the 
osmolarity of a solution surrounding the juxtaglomer- 
ular cells of the kidney and the release of renin from 
these cells,*? the existence of such a correlation in the 
chorion has not been investigated. We have shown that 
a reduction in osmolarity enhances the release of renin 
from human chorion. In order to avoid the possibility 
that sodium ions may directly alter renin release,’ we 


Osmolarity and renin release 821 


changed the osmolarity of the perfusing solution by 
lowering the concentration of sucrose. Since the report > 
that sections of chorion that have been incubated in 
vitro are able to produce angiotensin I without the ad- ©- 
dition of renin substrate,* the suggestion of a local role 
for this renin-angiotensin system has been strength- 
ened. We can, however, only speculate on which of the 
substances that are present in amniotic fluid and in 
maternal blood control the release of chorionic renin. 
Since lipids, phospholipids, cholesterol, creatinine, uric 
acid, urea, glucose, and electrolytes are constituents of 
the two fluids and since the concentration of each of 
these elements is seldom the same in both, the problem 
seems insuperable. Urea is not, however, likely to con- 
trol the release of renin from chorion, because it has a 
weak osmotic effect.’ 

The reduction in osmolarity alters the ratio of active 
to inactive renin in favor of the latter, This result adds 
further proof to the belief that the latter is a “pro- 
renin,” and suggests that under certain circumstances 
there is a limit to the rate at which the inactive precursor 
is converted to the active enzyme. 


We wish to thank the technical staff in the Depart- 
ment of Obstetrics and Gynaecology for their expertise 
and industry. Our thanks also go to the Medical Re- 


search Council for supporting Dr. S. F. Cooke by means. : 


of Medical Research Council Grant No. G979/813/SB 
and to Mr. Colin Selby of the Department of Biochem- 
istry, City Hospital, Nottingham, England, for deter- 
mining the osmolarity of the buffer solutions. 
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Laminin distribution in human decidua and immature placenta 


_ An immunoelectron microscopic study (avidin-biotin-peroxidase 


complex method) 


Marseille, France 
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An immunoelectron microscopic study was carried out on human placenta and decidua with the use of 

i preembedding, the avidin-biotin-peroxidase complex technique, and rabbit antimurine laminin antibody. 
Laminin was detected in the lamina lucida of basement membrane of placental villi, amniotic membranes, 
umbilical cord, endometrial glands, and blood vessels. No positive laminin immunostaining was observed 


in intracytoplasmic organelles. However, positive immunostaining surrounded decidual cells as a more 

or less continuous linear membrane. It is suggested that laminin, as a component of this basement 

tmembrane—like material that has already been reported in decidual cells, may be related to the hormonal 
“stimulation occurring during pregnancy and trophoblastic attachment, (AM J OBSTET GYNECOL 


-1985;151 822-6.) 
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Basement membranes are sheets of extracellular ma- 
< trix that separate epithelia, endothelia, mesothelia, 
. muscle fibers, adipocytes, and perineural cells from 
connective tissue. Several macromolecules including 
type IV collagen,” ” proteoglycans,* * and noncollage- 
“nous glycoproteins, specifically entactin,® * laminin,’? 
and fibronectin, have recently been defined as base- 
ment membrane components. Laminin has been iso- 
lated from the extracellular matrix of cultured murine 
endodermal cells* ” from the EHS sarcoma’ and from 
the rat yolk sac tumor." The glycoprotein is com- 
posed of disulfide bound subunits of 200,000 and 
400,000 dalton molecular weights.* 1 
Immunohistochemical studies have localized laminin 
=- in the embryonic endodermal cells and the Rei- 
_ chert’s membrane of the rat parietal yolk sac,'*" in 
adult mouse and rat tissues,” *'*"* in the extracellular 
~ matrix and the tumor cells of the EHS sarcoma and of 
-the rat yolk sac tumor,”"*'° and in various human tis- 
5 stes, S 19-22 
~~ Among the studies dealing with human tissues very 
- few have included placenta and decidua. Recently, how- 
ever, Alitalo et al.” localized laminin in human amniotic 


“From the Departments of Pathology and Experimental Oncology, 
“: Marseille Medical School. 
Supported by grants from Institut National de la Santé et de la Re- 
cherche :Médicale (83 20 10), La Fondation pour la Recherche 
Médicale, and Le. Conseil Scientifique (Faculté de Médecine, 
= Marseille). 
cos Reeetved for publication July 2, 1984; accepted October 23, 1984. 
“Reprint requests: Co Charpin, M.D., Laboratoire d’Anatomie Path- 
ologique et dé Newropathologie, Faculté de Médecine—27, Blod. 
Jean Moulin, 13385. Marseille, Cedex 5; France. 


membranes and cultured human amniotic cells. Also 
Wu et al.° localized laminin and entactin in mouse em- 
bryos and fetuses mainly in the extracellular mem- 
branes, endodermal cells, and “deciduoma.” Wynn* 
described a “basement membrane—like material” 
around human decidual cells. The aim of the present 
study was to search for laminin in this basement. mem- 
brane—like material in human decidua and placenta by ` 
means of immunoelectron microscopy. 


Material and methods 


Tissue preparations. Tissue obtained from 10 uter- 
ine aspirations of 8-week pregnancies was sampled for 
histologic evaluation. Fresh tissue was separated into 
three groups: decidua, placenta villi, and umbilical 
cord. Samples of each group were (1) Bouin fixed and 
paraffin embedded, (2) immediately frozen in the 
cryostat, (3) cut into 1 mw? fragments and fixed in 2% 
glutaraldehyde for electron microscopic examination, 
and (4) immediately cut into 2 mm slices, rapidly fixed. 
for 75 min at 4° C in 4% paraformaldehyde, and cut- 
with a Vibratome (Lancer 1000) into. 100 jum thick sec- 
tions before immunoperoxidase staining. 

Antigen. Laminin was purified from the matrix of 
the EHS sarcoma” according to the technique de- 
scribed by Timpl and Rohde.’ The antigen was further 
purified by affinity chromatography. on lectin B4 ex- 
tracted from Bandeiraea simplicifolia.” — 

Antisera. Antisera to murine laminin were prepared 
by immunizing rabbits by a subcutaneous injection. of 
250 pg of laminin in Freund’s adjuvant and subsequent 
injections of 100-pg every 14 days. The animals were 
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Fig. 1. Positive laminin immunostaining appears (a) beneath 
trophoblastic cells in placental villi (x 3000), (b) in basement 
membrane along trophoblastic cell plasma membrane 
(x 7000), and (c) in amniotic cells of umbilical cord (x 11,400). 
No positive staining is visible within cells. 


bled every 2 weeks 1 week after each injection. The 
antilaminin activity was determined by means of a “dot- 
ting test” as reported by Hawkes et al.” The antiserum 
used for negative controls was obtained by adsorption 
of rabbit antimouse laminin to mouse laminin coupled 
to (1) Affigel 10, then (2) Sepharose 4B—heparin, and 
finally (3) Sepharose 4B—lectin B4. A dot-immuno- 
binding assay revealed no residual laminin affinity on 
the eluted serum. 

Immunostaining procedure. For the light micro- 
scopic study the immunoperoxidase technique was per- 
formed by means of the avidin-biotin-peroxidase com- 
plex technique (Vector Laboratories Inc., Burlingame, 
California) as previously described. ” In addition, 
some sections were submitted to trypsin digestion prior 
to the avidin-biotin-peroxidase technique. 

For the electron microscopic study the avidin-biotin- 
peroxidase technique was performed on free-floating 
thick sections incubated in Petri dishes. Fragments of 
these sections were embedded in 25 Araldite blocks. 
Ultra-thin sections were cut with a diamond knife and 
collected on 300 mesh copper grids (a mean range of 
5 grids for each Araldite block). 

Controls. Tissue samples from murine sarcoma and 
normal human thyroid gland were used as positive tis- 


Fig. 2. (a) Decidualized endometrium with polygonal stromal 
cells, endometrial gland, and blood vessel ( x 300); (b) positive 
laminin immunostaining around decidual cells in a basement 
membrane—like material and on the glandular basement mem- 
brane (x 7000); (c) negative control with rabbit serum devoid 
of antilaminin activity by adsorption to murine laminin 
(x 6400). (Arrow: gland). 


sue controls for light microscopic studies. Fresh normal 
human thyroid fragments and type I collagen film 
(CERAD, Lyon, France) coated with laminin (6 pg/ 
mm?) were used as positive tissue controls for electron 
microscopy. The specificity of the immunostaining pro- 
cedure was controlled by substituting the specific an- 
tilaminin antibody with (1) phosphate buffer saline, (2) 
irrelevant antisera (anticasein, antithyroglobulin), and 
(3) laminin-adsorbed specific antiserum. 


Results 

Light microscopic examination. No positive laminin 
immunostaining was ever observed in paraffin sections 
even after trypsinization. In contrast, on unfixed frozen 
sections, positive laminin immunostaining was consis- 
tently observed within the basement membranes but 
never within the cytoplasm. 

Immunoelectron microscopic examination. A bet- 
ter definition of the laminin distribution was obtained: 
positive osmiophilic dots were located in basement 
membranes under (1) the amniotic epithelium of the 
umbilical cord and of the amniotic membranes (Fig. 1), 
(2) the trophoblastic cells in placental villi (Fig. 1), (3) 
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Fig. 3. Positive laminin immunostaining displays a more or less linear pattern along plasma mem- 
branes of decidual cells. Pattern of laminin liberation is visible in some areas (arrows) (x 7000). 


the glandular cells in decidua (Fig. 2), and (4) the en- 
dothelial cells of vessels. In addition, a highly consistent 
positive staining surrounded the large polygonal de- 
cidual cells. The cell borders were underlined by a 
thick, dark, often incomplete line corresponding to the 
pericellular basement membrane—like material ob- 
served in unstained control sections (Figs. 3 and 4). No 
laminin was detected in endoplasmic reticulum, Golgi 
apparatus, or secretory granules in any of the cells. 
However, in an occasional decidual cell, positive im- 
munostaining appeared to be located in the most ex- 
ternal part of the cytoplasm in continuity with the 
extracellular positivity (Fig. 3). In positive controls, im- 
munostaining was observed in thyroid basement mem- 
branes and on the surface of collagen films coated with 
murine laminin. Conversely, no staining appeared in 
negative controls. 


Comment 


Several previous immunoelectron microscopic stud- 
ies have shown that laminin is distributed in basement 
membranes either in the lamina densa or the lamina 
lucida.” * '* 0.19.32 Our results indicate that laminin is 
situated either in lamina lucida or in both lamina lucida 
and lamina densa of human placental basement mem- 
brane, since there was no staining gap between the 
plasma membrane and the positive immunostaining. 
In contrast, with the use of the same technique, laminin 
was observed only in the lamina densa of human breast 
and thyroid (unpublished observations). 

Very few studies have shown an intracellular local- 
ization of laminin.’* * Laurie et al. demonstrated the 
presence of laminin in the endoplasmic reticulum, the 
Goigi apparatus, and the secretory granules of rat en- 
dodermal cells. In human tissues the presence of lam- 
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Fig. 4. Positive laminin immunostaining in a corresponds to basement membrane~like material (b) 
visible on negative controls after uranyl acetate—lead citrate staining ( x 26,000). It displays the pattern 


described in Fig. 13 of Wynn.” 


inin has been reported in carcinoma cells." In our 
experience we never detected laminin within the cell 
organelles, either in immature placenta or in other hu- 
man tissues such as thyroid, breast, pancreas, and en- 
dometrium. These discordant results may be due to a 
masking phenomenon of laminin antigenic sites or to 
the inherent properties of the different antibodies 
used. However, even after trypsinization we did not 
obtain any immunostaining improvement or intracel- 
lular positivity. Also the electron microscopic immu- 
nostaining was performed on sections that permitted 
positive cytoplasmic staining with other antisera (anti- 
casein, antikeratin, antithyroglobulin) and other tissues 
(breast, thyroid) (unpublished observations). There- 
fore the absence of intracellular laminin staining could 
not be attributed to the failure of the reagents to pen- 


etrate tissues but may be related to the fact that our 
antiserum detects laminin only in its extracellular con- 
formation. An occasional positive immunostaining ap- 
peared to be situated in the most external part of the 
cytoplasm of decidual cells in continuity with extracel- 
lular laminin immunostaining. These findings suggest 
that changes may occur in the molecular organization 
of laminin upon its liberation from cells, such as into 
the basement membrane-like material described by 
Wynn.” 

This basement membrane—like material has never 
been reported in nondecidualized endometrium and is 
associated with specific morphologic changes of stromal 
cells caused by hormonal stimulation occurring during 
pregnancy.” These data suggest that laminin detection 
around decidual cells may also be related to this hor- 

















monal stimulation. Also, laminin has been shown to be 
an important factor for cell attachment” and therefore 
may be involved in the attachment of trophoblastic cells 
to endometrium during early pregnancy. 
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Long-term reversible contraception with 
levonorgestrel-releasing Silastic rods 
To the Editors: 

The article entitled “Long-Term Reversible Contra- 
ception With Levonorgestrel-Releasing Silastic Rods” 
(Am J Osstet GyNecoL 1984;148:1006), by Roy, 
Mishell, Robertson, et al., contains the following sen- 
tences without references to my original work in the 
invention, methods of manufacture, and uses of the 
Silastic rods. The sentences in question appear on page 
1007. “Manufacture of the capsules is tedious, and 
placing and removing six capsules creates some diffi- 
culties.” In 1972, I developed the Silastic rods because 
of the very problems mentioned by Roy, Mishell, Rob- 
ertson, et al., as well as other problems not mentioned 
(Gupta GN. Silastic solid rods of contraceptive hor- 
mones. First reported in three progress reports under 
NIH-P01HD0567-01 support, 1972 to 1974.) “A new 
method of manufacturing implants has been devised.” 
On this point there was again no reference to my work 
with the rods. (Gupta GN. Effects of estradiol-17B and 
its esters from new subcutaneous Silastic solid implants 
on the growth of chick oviducts {Abstract 2761}. Fed 

- Proc 1975;34:705.) “Levonorgestrel can be fabricated 
into. rods which are a homogeneous mixture of poly- 
dimethylsiloxane and crystalline levonorgestrel and 
‘covered with Silastic tubing.” Here the one reference 
given (Robertson DN, Sivin I, Nash HA, Braun I, Dinh 

-> Ji Contraception 1983;27:483) does not contain a de- 

_ scription of rod fabrication. 
A complete list of references of my work will be pro- 
vided upon request. 
Gopi N. Gupta, Ph.D. 
103 Lewis Drive 
Upper Nyack, New York 10960 


- Reply to Gupta 
To the Editors: 

Dr. Dale Robertson of The Population Council, 
whose paper we cited for the description of the covered 
rods used in our study, advises me that Dr. Gupta does 
indeed deserve credit for devising some of the concepts 
used in the manufacture of the rods and in particular 
- the use of polydimethylsiloxane without filler. These 
contributions were made while Dr. Gupta was a mem- 
ber of The Population Council staff. The rods we used 
differed from those described by Dr. Gupta in the 
methods used in their manufacture and in incorporat- 
ing a cover consisting of Silastic tubing. The reference 
_ cited in our study was meant only to guide the inter- 

ested reader to a description of the devices we used. 
Subir Roy, M.D. 
` Department of Obstetrics and Gyncology 

University of Southern California School of Medicine 

Women’s Hospital 
1240 North Mission Road 
» Los Angeles, California 90033 


Combined use of ritodrine and magnesium 
sulfate for tocolysis of preterm labor 


To the Editors: 
Ferguson et al. (Ferguson JE H, Hensleigh PH, Kre- 


denster D. Adjunctive use of magnesium sulfate with 


ritodrine for preterm labor tocolysis. AM J OBSTET 
GYNECOL 1984;148:166) state that concomitant admin- > 
istration of ritodrine and magnesium sulfate for initi- 
ating tocolysis in patients with preterm labor was as- 
sociated with a high rate (11 of 24) of cardiovascular 
complications. Because this high complication rate con- 
trasted with our clinical impression concerning cón- 
comitant use of these agents, we reviewed our recent 
experience. Among 11 women receiving intravenous 
ritodrine and magnesium sulfate for premature labor, 
only one developed cardiovascular complications. This a 
patient was a 26-year-old, gravida 2, para 1, white 
woman at 29 weeks’ gestation with other risk factors. 
(twin gestation and betamethasone treatment). She de- 


veloped chest pain and dyspnea; evaluation revealed a 
normal electrocardiogram and a chest x-ray film cons: 


sistent with pulmonary edema. ae 

Explanation for the difference between these expe-. — 
riences is uncertain but may relate to differences in the 
manner in which magnesium sulfate was infused. In 
the protocol described by Ferguson et al., 13.2 gm of 


magnesium sulfate was administered during the first 2... 


hours, simultaneously with ritodrine. In contrast, we 
administered intravenous ritodrine alone unless con- 
tractions persisted despite maximum-dose ritodrine — 
(0.35 mg/min) or there was maternal tachycardia (rates 
>120 bpm) or fetal tachycardia (rates > 160 bpm). Un- 
der those conditions, magnesium sulfate was added (4 
gm loading dose during 30 minutes followed by an 
infusion of 1 to 2 gm/hr), while the ritodrine infusion 
was decreased if necessary to eliminate maternal or fetal 
tachycardia. 

The cardiovascular complications observed by Fer- 
guson et al. may have resulted specifically from the 
effect of the large bolus of magnesium sulfate super- 
imposed upon the inotropic and chronotropic effects 
of ritodrine. Support for this hypothesis are the pre- 
vious observations that bolus infusion of magnestum 
sulfate is associated with a transient increase in cardiac 
output and cardiac index.'* Thus the effects of the 
combined agents may have increased the metabolic de- 
mands of the heart and exceeded the capacity for ad- 
equate oxygenation. 

Because we included patients who either had failed 
ritodrine tocolysis or had tachycardia, we are unable to 
compare the efficacy of our protocol with Ferguson's. 
protocol. Nevertheless, we were able to delay delivery 





a minimum of 2 days in five of 11 patients and for >10: o 


days in three of these five. 

While the explanation for the higher rate of cardio- 
vascular complications in Ferguson's study is not clear, 
our clinical experience would suggest that we not. yet 
preclude all treatment protocols of co-administration 
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of magnesium sulfate and ritodrine. Further studies 
with different infusion protocols may be warranted to 
test both efficacy and safety. 
Michael P. Diamond, M.D. 
M. Katherine Mulloy, R.N., B.S.N. 
Stephen S. Entman, M.D. 
Department of Obstetrics and Gynecology 
Vanderbilt University Medical Center 
Nashville, Tennessee 37232 
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Reply to Diamond et al. 


To the Editors: 
The interest demonstrated by Diamond et al. in our 
_ study is appreciated. Clearly, the different methods of 
magnesium sulfate and ritodrine infusion and the pro- 
spective versus retrospective nature of the experiences 
do not allow a direct comparison. It is possible, but not 
probable, that the cardiovascular complications ob- 
served were exclusively the result of the bolus infusion 
of magnesium sulfate. As noted by Diamond et al., 
`- bolus infusions of magnesium sulfate have been asso- 
_ ciated with transient increases in cardiac output and 
_ cardiac index. However, in the study reported by Cot- 
‘ton etal. patients with severe preeclampsia were studied 
(perhaps not a good comparison group) and 4 gm of 
magnesium sulfate was infused during 15 minutes. Our 
_ patients received only 2.1 gm during each 15-minute 
¿interval in the first hour. Furthermore, 10 of the 11 
symptomatic patients we described experienced ad- 
verse side effects at 6 hours or more after the initiation 
of magnesium sulfate therapy, a time when Cotton 
et al, demonstrated no effect on the cardiac index from 
an intravenous bolus infusion of magnesium sulfate. 
We agree that future studies of different infusion 
methods (such as reported by Diamond et al.) may be 
~ warranted. We still believe, however, that “combination 
tocolytics when used in the manner described herein cause 
a Significant increase in serious side effects and do not 
improve tocolytic efficacy.” 
James E. Ferguson I, M.D. 
Section of Maternal-Fetal Medicine 
Department of Gynecology and Obstetrics 


` Stanford University School of Medicine 


Stanford, California 94305 


Transplacental spread of influenza virus 


To the Editors: 
The article by McGregor et al., which demonstrated 
the isolation of. influenza virus in amniotic fluid 
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(McGregor JA, Burns JC, Levin MJ, Burlington B, 
Meiklejohn G. Transplacental passage of influenza A/ 
Bangkok (H;N.) mimicking amniotic fluid infection 
syndrome. AM J] OBSTET GYNECOL 1984; 149:856) is 
interesting. However, it is not the first such observation 
as was claimed. Yawn et al.' demonstrated transplacen- 
tal transfer of influenza virus nearly 14 years ago, also 
by isolation from amniotic fluid. 

The current article would be more correct if it 
claimed to be the first such infection with follow-up to 
term and with important data on fetal/neonatal im- 
mune response and observation of a healthy baby. It 
would be very important if the authors could tell us for 
how long after birth the virus was recoverable from the 
neonate. Can fetal infection with influenza virus result 
in chronic infection analogous to fetal rubella or cyto- 
megalovirus infection? 

Marvin S. Amstey, M.D. 
Highland Hospital of Rochester 
South Avenue at Bellevue Drive 
Rochester, New York 14620 
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Reply to Amstey 


To the Editors: 

We are thankful for Dr, Amstey’s comments. He is 
an acknowledged leader in the study of maternal and 
perinatal infections. We agree that our paper deserves 
careful reading. We stated that this was the first “con- 
firmation of transplacental influenza infection.” We dis- 
cussed and referred to Yawn et al.’s report of virologic 
recovery of influenza virus from amniotic fluid at ne- 
cropsy in a pregnant woman who rapidly died of over- 
whelming influenza virus (A2/Hong Kong/8/68) prom- 
inenty in the first and ninth paragraphs of our article. 
Microbiologic recovery of organisms from body tissues 
and fluids at autopsy does not necessarily prove on- 
going infection. Yawn et al. found no histologic or sero- 
logic evidence of fetal infection. Further, we discussed 
and detailed knowledge of extrapulmonary spread of 
influenza virus in pregnant and nonpregnant individ- 
uals. We concluded: “It is unclear why there has only 
been a single previously reported passage of influenza 
virus from the human mother to her fetus,” referring 
to Yawn’s observations. We observed maternal/fetal 
transmission of influenza virus with documentation of 
fetal infection with specific IgM and IgA serologic test- 
ing. Few other observations of extrapulmonary spread 
of influenza virus in a human are as well documented. 
Also, we emphasize that maternal influenza infection 
may be clinically mistaken as amniotic fluid infection, 
thus bringing about untimely iatrogenc delivery. 

Dr. Amstey’s second question regarding the recovery 
of virus in the newborn infant is of great importance. 
We stated in the “virologic evaluation” section of our 






article: “At delivery, viruses could not be isolated from 
- -the baby’s nasal washings or from the placenta or am- 
_ -niotic fluid.” These data are presented in Table IA. The 

child and mother were followed up for 3 months after 
= delivery. No sequelae were noted in the mother or new- 
born infant. We did not find evidence of any chronic 
infection. 

Thank you for allowing us to clarify and emphasize 
these points. 

James A. McGregor, M.D.C_M. 

University of Colorado Health Sciences Center 
Department of Obstetrics and Gynecology 
B198 4200 East Ninth Avenue 
“ Denver, Colorado 80262 


Tubal ligation: A misnomer 


To the Editors: 

“Once upon a time,” in the year 1881, in Toledo, 
Ohio, a physician named S. S. Langren' described the 
procedure of tubal ligation. He performed the oper- 
ation post partum on a patient after her second cesar- 
ean section. In his paper he stated that he “first in- 
tended to remove the ovaries with Smith’s pile clamps 
and cautery, but in consideration of the danger of hem- 
-orrhage jeopardizing the operation, the fallopian tubes 
© were tied instead with a strong silk ligature about one 
inch from the uterine attachment.” Hence the term 
“tubal ligation” has prevailed and flourished through 
the decades for more than 100 years. It would be dif- 
ficult if not impossible, to know when this procedure 
< was abandoned for more specific and effective tech- 
niques. In the South Bronx, even today, we still have 
patients requesting that their “tubes be tied” and “not 
cut.” The request is made with the concept that they 
may be “untied” at a later date, when they are better 
prepared for further pregnancy. The permanent status 
of infertility suggested by “cutting” the tubes as op- 
posed to “tying” them is apparently emotionally un- 
acceptable. According to several of my colleagues from 


Table I. Currently used methods of tubal 
sterilization 





Abdominal 
Laparotomy 
Minilaparotomy 
Pomeroy 
Irving 
Madlener (noncutting) 
Salpingectomy 
Total or partial 
Vaginal approach for above 
Laparoscopic 
Electrocautery 
Falope ring 
Clips 
Hulka 
Filshie 
Hysteroscopic 
Silicone plugs 
Tubal sclerosing agents 
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the Caribbean, India, and Africa, the procedure is still. : 


being performed in certain regions. There are also re». ` 
ports of subsequent pregnancies occurring after tubal- 
ligation. This apparently represents either recanaliza- 
tion of the fallopian tubes or failure to ligate them 
properly. 

It is interesting that medical and all third-party in- 
surance carriers still accept and honor the term “tubal 


ligation,” although medicaid codes it more specifically 


and appropriately as “tubal transection.” 

The current most used and acceptable methods for 
tubal interruption are listed in Table I. 

With the current emphasis on quality assurance, 
meaningful informed consent, and proper documen- 
tation, the term “tubal ligation” should be abandoned. 
In its place the term “tubal transection” is more ap-. ~ 
propriate, or the term “tubal interruption” with the 
specific procedure used. 

John T. Parente, M.D., F.A.C.O.G. 
Carol Costello, M.D. 
The Bronx-Lebanon Hospital Center 
1650 Grand Concourse 
Bronx, New York 10457 
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Sound stimulation test and fetal well-being 


To the Editors: a 
An article by Serafini et al. (Serafini P, Lindsay MBJ, 
Nagey DA, Pupkin MJ, Tseng P, Crenshaw C Jr. An- 
tepartum fetal heart rate response to sound stimula- 
tion: the acoustic stimulation test. AM J OBSTET GY- 
NECOL, 1984;148:41-51) suggested that an acoustic 
stimulation test is able to replace the traditional non- 
stress test (NST) in the screening of hypoxic fetuses. 
Another question is the value of this test as a comple- 
mentary procedure in case of a nonreactive NST. A 
recent work by our group! indicates that a sound stim- 
ulation test could be useful in this case. We used a 5- 
second, 110 dB white noise generated by a loudspeaker. 
Unlike Serafini et al., we submitted the mother to a 
masking noise delivered by a headphone, in order to 
avoid indirect fetal stimulation through maternal re- 
actions. A total of 93 tests were performed in 78 high- 
risk pregnancies with suspicious or abnormal NST re- 
cordings (Fischer’s score <7). The results showed a 
good correlation between the NST and the sound stim- 
ulation test. The sound stimulation test was negative 
(no fetal response) in 10%, 48%, and 100%, respec- 
tively, of NSTs with Fischer’s score of 7, 6, or <5. Thus 
we have confirmed that a poor fetal reaction to acoustic 


stimuli is correlated with the severity of hypoxia. When = 


the sound stimulation test is not used as a primary... 
screening test, baseline NST patterns should be taken: 
into account. In case of severe abnormalities of the- 
NST, no complementary test is needed (100% of 11 
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fetuses with Fischer's score <5 showed a negative sound 
stimulation test and low Apgar score and/or acidosis at 
birth). 

On the other hand, when the NST is only suspicious 
(Fischer’s score of 6 or 7), the sound stimulation test 
has a good discriminatory value in detecting the risk of 
neonatal distress. Among 62 such cases evaluated 
within 7 days of delivery, a 27% (17 of 62) overall rate 
_ of neonatal depression (low Apgar score at 5 minutes 
and/or acidosis in the umbilical artery at birth) was 
noticed. The sound stimulation test was interpreted as 
reactive in 44 cases of this group, with only eight de- 
pressed neonates (18%). In the other 18 cases, a neg- 
ative, nonreactive sound stimulation test was followed 
by birth of nine depressed infants (50%). The differ- 
ence is statistically significant (p < 0.02). Thus we have 
confirmed that a sound stimulation test is a low-cost, 
. easy, and reliable procedure, useful in the prognostic 
evaluation of a suspicious NST. 

D. Querleu, M.D. 
C. Boutteville, M.D. 
X. Renard 
G. Crepin, M.D. 
Department of Obstetrics and Gynecology 
University of Lile H and Maternité 
Paul Gelle 
_ Avenue Julien Lagache 
59100 Roubaix, France 
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Gestational age according to fetal sex in twins 


To the Editors: 
Inspired by the twin study on duration of gestation 
according to fetal sex published by Newton et al. (New- 
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ton W, Keith L, Keith D. The Northwestern University 
multihospital twin study. IV. Duration of gestation 
according to fetal sex. AM J OBSTET GYNECOL 
1984;149:655) we reconsidered our twin data pub- 
lished in 1979. 

We studied 1655 twin pairs with a menstrual age-> 16 
weeks born at the Department of Obstetrics and Gy- 
necology of the University Hospital between. 1931.and 
1975 and at the training school for midwives from 1948 
to 1957, both in Amsterdam. In 1485 twin pairs, ges- 
tational age, placentation, parity, and fetal sex were 
known. Statistical procedures used were multiple 
regression analyses and analyses of variance. 

In Table I we present the mean gestational age of 
1485 twins according to placentation, parity, and sex; 
monochorial twins were found to have a significantly 
shorter duration of pregnancy than dichorial twins by 
10.6 days. The mean gestational age of twin pregnan- 
cies in multiparous women was found to be significantly 
longer than in primiparous women by 3.9 days. As is. 
obvious from Table I and in common with Newton 
et al., male twin pregnancies were found to be shorter. © 
than both female and male/female twins; however, this 
difference was not statistically significant at the 0.05 
level. 

However, we cannot confirm the findings concerning 
birth weights in twins given by Newton et al. Therefore, 
Table I also contains the mean birth weight according 
to placentation, parity, and sex. Dichorial twin infants 
were found to be heavier than monochorial twin in- 
fants. In complete accordance with observations in sin- 
gleton infants? we found that twin infants of multipa- 
rous women were heavier than those of primiparous 
women (mean effect of parity: 132 gm) and. that;.in 
twins, boys were heavier than girls (mean effect of sex: 
121 gm).' All of these differences were statistically sig- 
nificant. 

Obviously male twin pregnancies show a somewhat 
shorter mean duration of gestational age, although not 
statistically significant, as compared to that of other 
twins. 

One explanation could be that male twins, being 


Table I. Mean gestational age and mean birth weight in 1485 twin pairs in relation to placentation, parity, 


and. fetal sex 









Twin pairs 





Monochorial (n = 349) 
* Primiparous women Male-male 
Female-female 
Muiltiparous women Male-male 
Female-female 
Dichorial (n = 1136) 
Primiparous women 


Male-male 
Female-female 
Male-female 
Male-male 
Female-female 
Male-female 


Multiparous women 












Mean birth 
weight 
(gm) 


No. of 
twin 
pais 


Mean 
gestational 
age (days) 






81 246.5 2030 

73 243.9 1957 

94 247.4 2284 
101 251.4 2179 
151 255.8 2289 
133 256.2 2234 
154 256.4 2346 
201 258.4 2518 
189 261.3 2463 
308 260:5 = 2534 





heavier, are associated with a more distended uterus. 
Twins as compared to singleton infants’ and cases of 
polyhydramnios’ clearly demonstrate a shorter dura- 
tion of gestational age related to distention of the 
‘uterus. Since, as in singleton infants,’ placental weights 


-Sof male and female children were found to be the 


‘same,' another explanation could be the relatively 
smaller amount of placental tissue (or lower placental 
index) available to those male twins, possible related to 
an earlier start of labor. 
Otto P. Bleker, M.D. 

Douwe J. Hemrika, M.D. 
Department of Obstetrics and. Gynecology 
` Onze Lieve Vrouwe Gasthuis 
©. Le Oosterparkstraat 179 
‘1091 HA Amsterdam, The Netherlands 
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Reply to Bleker and Hemrika 

To the Editors: 

In general, analyses of twin gestation with respect to 
. sex have tended to lump together all infants of one sex 





and compare them with all infants of the other sex, 
regardless of the sex combination of the individual 
pregnancies. Our article addressed this seemingly 

oversimple approach. Oe 

In this context, the reanalysis by Bleker and Hemrika’ 
of their previously published data is of great interest. ` 
We are encouraged by their agreement with our find: `; 
ings that twin male gestations were shorter than other _ 
twin gestations, as measured by dates. However, with 
respect to birth weight, although we appreciate the size 
of their sample, we believe that the disagreement be- 
tween our findings and theirs must be resolved at the 
bar of evidence from other twin series. This is partic- 
ularly true since their sample group differs substan- 
tially from ours in racial configuration as well as the 
fact that the cases were collected over 34 years. 

Our most significant finding, the difference inges- = 
tational age based on pediatric examination, has no _ 
counterpart in the data presented by Bleker and Hem- | 
rika. In our opinion, this finding is important, for it: > 
suggests that, in the opinion of the physician at the . 
scene, male twins were significantly less mature than” 
other twins in terms of behavioral and morphologic: 
traits. 





Louis G. Keith, M.D. 
Warren Newton, M.D... 
333 East Superior Avenue S 
Prentice Women’s Hospital 
Chicago, Illinois 60611 
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Announcements of major meetings and other significant activities must be 
received at least 8 weeks before the desired month of publication. All an- 
nouncements carry a charge of $45.00 U.S. and the fee must accompany the 









Adolescent Pregnancy: Problems & Solutions, May 
17, 1985, The Palm Beach Airport Hilton In- 
ternational Ballroom, 150 Australian Ave., 
West Palm Beach, FL 33402. For more infor- 
mation contact: Becky Myers, Planned Par- 
enthood, 5312 Broadway, West Palm Beach, 
FL 33407. Tel.: (305) 848-6300. 


18th Annual Postgraduate Course in Gynecologic Pa- 
l thology, Endocrinology and Maternal-Fetal 
Medicine, June 3-8, 1985, Olympia Resort and 
Spa, Oconomowoc, Wisconsin. For further de- 
tails contact: Richard F. Mattingly, M.D., Med- 
ical College of Wisconsin, 8700 West Wiscon- 
sin Ave., Milwaukee, WI 53226. 


-Basic & Advanced Colposcopy/Laser Seminar, June 
l 27-29, 1985, Grand Hyatt Hotel, New York, 
New York. For further information contact: 
Dr. Ralph Richart, 630 West 168th St, New 
York, New York. Tel.: (212) 694-3623. 


5 Issues i in Maternal-Fetal Medicine: Teratology, Prin- 

í ciples and Clinical Applications, July 27~Au- 
gust 1, 1985, Snowmass, Colorado. For further 
information contact: CME Office, Texas A&M 
University College of Medicine, Scott and 
White, Temple TX 76508. Tel.: 
2350. 


(817) 774- 


Bound volumes available to subscribers 








of a regular Po subscription. 


Bound volumes of the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY are avail- 
able to subscribers (only) for the 1985 issues from the Publisher, at 
international) for Vol. 151 (January-April), Vol. 152 (May-August), and Vol. 153 (Septem- 
ber-December). Shipping charges are included. Each bound volume contains a subject and 
author index and all advertising is removed. Copies are shipped within 30 days after 
publication of the last issue in the volume. The binding is durable buckram with the 
JOURNAL name, volume number, and year stamped in gold on the spine. Payment must 
accompany all orders. Contact The C. V. Mosby Company, Circulation. Department, 11830 
Westline Industrial Drive, St. Louis, Missouri 63146, USA; phone (800) 325-4177, ext. 351. 

Subscriptions must be in force to qualify. Bound volumes are not available in piace 


request to publish. Information will be limited to title of meeting, date, place, 
and an address to obtain further information. Send announcements. and 
payment, payable to this JOURNAL, to The C. V. Mosby Company, 11830 
Westline Industrial Drive, St. Louis, Missouri 63146. 


Practical Management of Infertility, March 29-30, 
1985, Ramada Hotel Ballroom, Tyler, Texas. 
For additional information call: Mr. Howard 
Kaplan, Serono Symposia, U.S.A. Tel.: (800) 
225-5185. 

Tutorial Workshops for the In Vitro Fertilization of 
Human Oocytes, April 29-May 3, 1985. For 
additional information contact: In Vitro Pro- 
gram Coordinator, Mt. Sinai Medical Center, 
One Mt. Sinai Dr., Cleveland, OH 44106: Tel: 
(216) 421-5884. 

Advanced Gynecologic Microsurgical Technique, 
June 21-22, 1985, Department of Obstetrics 
and Gynecology, Yale University School of 
Medicine, New Haven, Connecticut. For fur- 
ther information contact: Office of Graduate 
and Continuing Education, Yale University 
School of Medicine, 333 Cedar St., P. O. Box 
3333, New Haven, CT 06510. Tel: (203) 
785-4578. 

Fourth Annual Fetal Surgery Meeting and Work- 
shop, June 9-11, 1985, Jasper Park Lodge, 
Jasper, Alberta, Canada. For further infor- 
mation contact: Dr. F. A. Manning, President, 
International Fetal Surgery Registry, WS-123 
Women's Hospital, 735 Notre Dame Ave., 
Winnipeg, Manitoba, Canada R3E OL8. 
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- OBSTETRICIAN 
_ GYNECOLOGIST 


- Board certified or eligible or completing 

-residency in 1985 to join incorporated 

- practice in western Pennsylvania recrea- 
tional area. Accredited hospital with 
complete laboratory, radiology, radiation 
therapy department and intensive care 
nursery. Salary lst year depending on 
experience with corporation. Benefits 
starting 2nd year. Send C.V. to: 





Obstetrical & Gynecology 
Associates 
Physicians Building 
308 Market Street 
Warren, PA 16365 


(814) 723-2323 










“A major contribution... 
An outstanding job” 


—The New England Journal of Medicine 


PRETERM BIRTH 


Causes, Prevention and Management 


. Edited by FRITZ FUCHS, MD, Cornell University Medical 
College, and PHILLIP G. STUBBLEFIELD, MD, Harvard 
Medical School 


“A major contribution....Section 1 discusses the causes of 
preterm birth....In addition, [Section 1] deals with social, 
personal, and sexual issues surrounding prematurity, which 
are often inadequately addressed in other books. 


“The second section of the book, on tocolytic therapy, is out- 
standing... The major emphasis is on the betamimetic 
agents.... There is also an excellent chapter on the use of 
diazoxide and the new addition to the armamentarium, the 
calcium-channel blockers. 


“The final section of the book, which deals with the manage- 
ment and the outcome of preterm birth, is particularly inter- 
esting for many reasons....There is an excellent chapter on 
premature rupture of the membranes and its management 
.. also a chapter on nursing care during the treatment of 
preterm labor....The editors have done an oustanding job.” 
~The New England Journal of Medicine 
1984 / 392 pp/ 85 illus / #34014/ $48.00 
















OBSTETRICIAN- 
GYNECOLOGIST 


Excellent opportunity for a board- 
eligible/certified Obstetrician/Gyne- 
cologist to establish a private practice _ 
in upstate New York. Opportunity to 
work with an established practitioner. 
Cross coverage guaranteed. Initial 
practice subsidy and office space — 
available. 550 deliveries per annum. 
Located in an Adirondack vacation 
area, the region provides year-round 
recreational opportunities, as well as 
access to several metropolitan areas. 
Send CV to: 
Jacqueline Emond 
Director of Human Resources 
NATHAN LITTAUER HOSPITAL 
99 East State Street 
Gloversville, New York 12078 





OPERATIVE PERINATOLOGY 


Invasive Obstetric Techniques 


Edited by LESLIE IFFY, MD, University of Medicine and 
Dentistry of New Jersey, Newark, and DAVID CHARLES, 
MD, Marshall University, School of Medicine, Hunting- 
ton, West Virginia 


“Asolid reference book covering all of operative obstet- 
rics and quite a bit more. The presentations are current 
and offer more depth than the average obstetrics [book] 
without being subspecialty-oriented.”"-—The New Eng- 
land Journal of Medicine 


1984 / 1,084 pp / 559 illus / #35950/ $110.00 


CALL FREE 


TO ORDER, CALL TOLL FREE, 9-5:(EST): 1-800-257-5755. 
In AK, HI, and NJ dial direct: 1-609-461-6500. All our books 
carry a 30-Day Guarantee. 







OR, WRITE TO: Macmillan Publishing Company, Medical/ 
Nursing/Health Sciences Dept., 866 Third Avenue, New York, 
NY 10022, Attn: Marketing Manager. Visa, MasterCard, and- per- 
sonal checks are accepted. Publisher's prices subject to change 
without notice. 


IN CANADA, order from Collier Macmillan Canada, Inc., 539 
Collier Macmillan Drive, Cambridge, Ontario NIR SW9. Prices 
are slightly higher in Canada. 


MACMILLAN PUBLISHING COMPANY 












PRACTICE 
OPPORTUNITIES IN 
OBSTETRICS 

& GYNECOLOGY 





Physicians are needed for private 
practice opportunities in cities and 
mid-sized communities where National 
Medical Enterprises’ acute care 
hospitals are located: 


CALIFORNIA 
SOUTH CAROLINA 
TENNESSEE 
TEXAS 

ST. LOUIS 

NEW ORLEANS 
CHICAGO 


Establish a solo practice with financial 
and practice management assistance 
provided at no obligation, or join an 

existing group of physicians already on 

staff at an NME hospital. 


National Medical Enterprises is a 
proprietary hospital corporation that 
owns and operates more than 50 
hospitals nationwide. To explore a 
variety of private practice options, 
mail your CV. with your geographic 
preferences to: 





Manager, Physician Relations 
NATIONAL MEDICAL 
ENTERPRISES, INC. 

P.O. Box 2140 

Santa Monica, CA 90406 
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OB/GYN 


Pacific Health Associates of Seattle, 105-member 
hospital based, multispecialty group practice 
seeks board certified/eligible staff OB/GYN. Pos- 
ition involves routine and high-risk OB practice; 
consultative responsibility with community pri- 
mary care clinics; outpatient, inpatient and sur- 
gical gynecology; opportunity for research and 
faculty status at the University of Washington. 
Competitive salary/benefits. 


ALSO AVAILABLE 


Resident level opportunity for two physicians to 
assist five full-time obstetricians & gynecologists 
in hospital-based multispecialty practice. Major 
teaching and research facility affiliated with the 
University of Washington. Contact: Philip D. 
Welch, M.D. Chief, OB/GYN Pacific Medical 
Center, 1200 12th Avenue South, Seattle, WA 
98144, (206)326-4180. 


Equal Opportunity Employer 





























COME GROW WITH 
METROHEALTH! 


OBSTETRICIANS 
GYNECOLOGISTS 


Interested in an exceptional 
career opportunity? 


Join us at MetroHealth, the oldest and 

largest indianapolis HMO. A rapidly ex- 

panding health plan with modern facilities, 

offering excellent educational and teach- 

ing opportunities, competitive salary, and 

a variety of generous fringe benefits. 
Board-certified or board eligible OB/GYN physician 
needed for federally qualified prepaid group practice 
free of business and administrative concerns. Adequate 
on-call and backup average, MetroHealth—an equal op- 
portunity employer. 


Send curriculum vitae today to: 


MetroHealth 


Maurice Kaufman, M.D. 
Medical Director 
931 E. 86th Street 
indianapolis, Indiana 46240 


OR Call Collect (317) 257-2227 


YOUR BEST CHOICE 
SINCE 1974 





























































practical colposcopy 
R. Cartier 





FACULTY POSITIONS __ 
UNIVERSITY OF TENNESSEE 


The Department of Obstetrics and 
Gynecology of the University of Ten- 
nessee College of Medicine is cur- 
rently recruiting for the following fac- — 
ulty positions: 
Iinstructor/Assistant Professor— 
General Obstetrics & Gynecology 
Assistant Professor/Associate 
Professor—Maternal-Fetal 
Medicine 


Interested candidates should send 
curriculum vitae to: 
George M. Ryan, Jr., M.D. 
Professor 
Department of Obstetrics and 
Gynecology 
University of Tennessee 
800 Madison Avenue 
Memphis, TN 38163 





Second revised and enlarged edition, 320 pages 
810 illustrations in colour 
Publisher: Laboratoire Cartier, Paris 


The second edition of Practical Co/poscopy aims at providing the 
practitioner with basic concepts which will enable him to learn col- 
poscopy, understanding what he sees thanks to a constant parallel 
between colposcopy and histology. 

This edition has considerably increased in size: 316 pages and 810 
colour figures. Chapters dealing with infection, dysplasia and car- 
cinomas have been completely revised to take recent findings into 
account. The chapter on dysplasia is now divided into five sub- 
chapters 

Throughout the work, clinical cases are used to illustrate the difficul- 
ties, potential hazards and limitations of co'poscopy and the different 
methods used for examination of lesions of the uterine cervix and 
vagina. 


From the book reviews on the first edition: 

amagnificent book! 

The magnificent quality of the numerous colour colpophotographs, 
and the documentation of the colposcopic appearance of all normal 
and pathologic conditions found on the cervix make this book an atlas 
of colposcopy of the cervix. 

The sections of polyps, endometriosis, utero-vaginal malformations, 
and “miscellaneous” serve to remind us that the colposcope can be of 


greater use to the colposcopist than just as a technique for cancer. : 
detection, (José E. Torres, The Colposcopist) 
The coloured photographs and diagrams on every page of the book. 
are of such high standard and so numerous that the reader is almost 
looking down the colposcope with the author. 

(W.G. Jasper, Current Therapeutics} 


From the preface of this second edition: 

Dr Cartier makes extensive use of the marvelous diagrams, which are. 
almost universally used in colposcopy courses and lectures around 
the world. 

Several new points are of special emphasis. First, the careful planning 
of colposcopy, He ingists that the patient have an estrogenic or clear 
mucus so that the endocervical area may be seen without com: 
promise. 

An innovative approach to biopsy is the diathermy loop. | was a 
“doubting Thomas” until | saw this technique, and have now used itto 
obtain extensive, well oriented biopsies. 


George D, Wilbanks, M.D. 


President-Elect, international Federation of Cervical 
Pathology and Colposcopy 


Doctor Cartier has produced a work of such excellence that, despite the fact that quite a considerable number of books on colposcopy have 


appeared in the last Gecade, the subject continues to remain stimulating, 
Every section is beautifully illustrated, by numerous colpophotographs ( 


amongst which are some of the best | have seen in any textbook or atlas). 


Throughout the book there are practical hints and solutions to practical problems. (M.C. Anderson, British Journal of Obstetrics and Gynecology) 
r R terest ee a aea 


Prepublication price: 650 French Francs (postage paid) until tst May 1985. Orders have to be sent to Laboratoire Cartier. After 1st May 1985, the price - 


is 980 French Francs and the book may be obtained through bookshops. 


To order 


Ask your bank to arrange a credit transfer of FF 650 to the account of Laboratoire Cartier, 20, me des Cordeliéres, F 75013 PARIS, with CREDIT 


LYONNAIS Y 425 PARIS (account number 6740P} 


Do not forget to give your name and full address when you arrange for the transfer. 


Do not send.cheques directly to the Laboratoire Cartier. 























PERINATOLOGIST 


Instructor/Assistant Professor fac- 
ulty appointment with maternal- 
fetal fellowship completed. Board el- 
igible in OB/GYN and subspecialty 
boards in Maternal-Fetal medicine 
for full time position in major medi- 
cal center affiliated hospital. 
Please send resume to 
Dr. Richard Berkowitz, 
Acting Chairman 

Department of OBS/GYN and 
ape Reproductive Science 

` The Mount Sinai Medical Center 
One Gustave L. Levy Place 
New York, NY 10029 








An Equal Opportunity Employer 


The Mount Sinai 
Medical Center 










OB/GYN 


BC/BE generalist to join expanding uni- 
versity-affiliated multi-speciality HMO. 
Modern outpatient facility including labo- 
ratory, X-ray and pharmacy. Close liaison 
with fulltime medical school faculty and 
active residency educational program in 
university teaching hospital. Clinical Fac- 
_ulty appointment in University of South 
. Alabama College of Medicine. 











.. Attractive salary structure and fringe ben- 
efits package. Recruitment and relocation 
expenses covered. 









: Send CV to: 





Hiram Mendenhall M.D. 
University of South Alabama 
2451 Fillingim Street 
Room 411 Mastin Building 
Mobile, AL 36617 
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Gyn-Reproductive 
Endocrinologist- 
Microsurgeon 


If you're a gifted specialist in the field of 
women’s health-care, Womens Medical Centers 
of America offers you an unparalled opportu- 
nity to join our team of expert physicians. 


We offer comprehensive medical care to 
women in a state-of-the-art facility equipped 
to perform microsurgery, laser surgery, 
laparoscopy, hysteroscopy, sonography and 
colposcopy. 


Your association with a Womens Medical 
Center will allow you to practice compas- 
sionate medicine in a highly-professional 
atmosphere designed to free you from non- 
medical chores and paperwork. 

In addition, university affiliation is available — 
as well as opportunities to pursue research in 
your field. 

Candidates must be sub-specialty board 
certified or eligible with a major interest in 
microsurgery or laser microsurgery. Benefits 
include: paid professional liability insurance, 
bonus, educational program, travel and 
expenses, health insurance and sick time. 


For consideration, reply to: 
Womens 
Medical Center 
of America 


_ 3451 66th Street North, 
St. Petersburg, Florida 33710 





BROWN UNIVERSITY 


DEPARTMENT OF OBSTETRICS 
AND GYNECOLOGY 


Women & Infants Hospital of Rhode Island, a ter- 


«cary care center for obstetrics and gynecology, 


serving southeastern New England, seeks a physi- 
cian. The successful candidate must possess suffi- 
cient credentials to qualify for a faculty appointment 
at the rank of Instructor in the Department of 
Obstetrics and Gynecology. He/she should have 
ability to interact effectively with medical students 
and residents and be able to- serve as a role model 
for students through lecturing, clinical teaching and 
research. Candidates should be Board eligible or 


---¢ertified by the American Board of Obstetrics and 


















Gynecology and be prepared to devote a portion of 
his/her time to clinical and/or basic research in 
obstetrics and gynecology. Women & Infants Hos- 
pital and Brown University are equal opportunity 
employers. 


‘Curriculum vitae should be forwarded before April 


8, 1985 to: 
Ray V. Haning, Jr., M.D. 
Chairman, Search Committee 
Women & Infants Hospital of Rhode Island 
50 Maude Street 
Providence, R.I. 02908 


FULL-TIME 
FACULTY POSITION 
AVAILABLE 


The Department of Obstetrics, Gynecology 
and Reproductive Sciences of the University 
of California, San Francisco, is seeking a fac- 
ulty member at the Assistant Clinical Profes- 
sor level with interests and skills in the follow- 
ing areas: 

1. Clinic obstetric and gynecology prac- 

tice; 

2. Teaching in both inpatient and outpa- 

tient services; 

3. Interest in Adolescent Medicine. 
Teaching and clinical practice are em- 
phasized. Those interested should send their 
curriculum vitae and bibliography to: 

Richard L. Sweet, M.D. 

Professor and Vice Chairman 
Department of Obstetrics, Gynecology and 
Reproductive Sciences 
Room 6J2 
San Francisco General Hospital 
1001 Potrero Avenue 
San Francisco, CA 94110 








CHIEF, DIVISION OF GYNECOLOGIC 

ONCOLOGY e 
ASSOCIATE PROFESSOR OR ~ 

PROFESSOR sy 


The Department of Obstetrics and Gynecology of 
the University of Texas Health Science Center at 
Dallas is accepting applications for this academic 
position that includes: (1) Patient care, (2) Student, 
housestaff and fellow education, (3) Basic and clin- 
ical research, and (4) Administration. Requisites 


include certification by the ABOG Division of Oncol- 
ogy and suitable academic experience and creden- 
tials. 


Please send inquiries or curriculum vitae to: 


F. Gary Cunningham, M.D. 
Professor and Chairman a 
The Department of Obstetrics & Gynecology. 
University of Texas Health Science Center at Dallas _ 
5323 Harry Hines Blvd. 

Dallas, Texas 75235 


equal opportunity employer 





Department of Obstetrics and Gynecology 
College of Medicine—Knoxville Unit 
University of Tennessee Memorial | 
Research Center and Hospital 
Knoxville, Tennessee 
Applications are invited from qualified and experienced candi- 
dates for faculty positions in the Department of Obstetrics and 
Gynecology, UTMRCH, beginning July 1, 1985-1986 academic. 
year. 
Candidates selected will join a redeveloped clinical teaching 
program including 12 resident physicians. Applicants must be 
board certified and/or board eligible with an interest in combin- 
ing clinical teaching and research with private practice. Strong 
support base developing with medical colleagues in pediatrics, 


genetics, urology and surgery. Solid community support inan- 


urban environment rated as one of the most livable in the nation. 


The opportunities for expanded staff positions include: 
Perinatologist 
Ob/Gyn specialist, with experience in high risk obstetrical 
care 
Oncologist 
Academic appointments range from instructor to professor, in 
accordance with experience and training. 


Send a curriculum vitae to: 
Bruce E. Walker, M.D. 
Acting Chairman 
Department of Obstetrics and Gynecology 
The University of Tennessee 
Memorial Research Center and Hospital 
1924 Alcoa Highway U-27 
Knoxville, Tennessee 37920 
An Affirmative Action/Title 1X/Section 504 Employer 





MOSBY ° 


Medical Journals 


1 2 Medical specialty publications bringing impor- 
tant medical literature to over 150,000 world-wide 
subscribers throughout the year. 


MOSBY journals provide information progressive physi- 


"cians need to maintain a continuing-education program 
vin their specialty areas. 


Check the listing below for the journal publications of 
Special interest to you. 

AMERICAN HEART JOURNAL 

Monthly. Institutions: $81.00; Individuals: $46.00: 
Students, residents: $32.80. 


AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY 


 Semimonthly. Institutions: $91.50; Individuals: $56.50; 


Students, residents: $39.60. 
CLINICAL PHARMACOLOGY AND 


< THERAPEUTICS 


$ Monthly. Institutions: $93.00; Individuals: $58.00; 


Students, residents: $46.40. 
THE JOURNAL OF ALLERGY AND CLINICAL 


“IMMUNOLOGY 


Monthly. Institutions: $75.00; Individuals: $40.00; 


Students, residents: $32.00. 


JOURNAL OF THE AMERICAN ACADEMY OF 


DERMATOLOGY 
Monthly. Institutions: $82.00; -> Individuals: $47.00: 


- Students, residents: $24.00. 






THE JOURNAL OF HAND SURGERY 


Bimonthly, Institutions: $69.00; Individuals: $34.00; 
‘Students, residents: $25.00. 


THE JOURNAL OF LABORATORY AND CLINICAL 
MEDICINE 


Monthly, Institutions: $91.00; Individuals: $56.00; 


Students, residents: $38.40. 


| THE JOURNAL OF PEDIATRICS 


Monthly. Institutions: $77.00; individuals: $42.00; Stu- 


“dents, residents: $30.00. 


THE JOURNAL OF THORACIC AND 
CARDIOVASCULAR SURGERY 

Monthly, Institutions: $98.00; Individuals: $63.00; 
Students, residents: $45.20. 


_ SURGERY 


Monthly. Institutions: $79.75; Individuals: $44.75; 


` Students, residents: $31.60. 


Ẹ OTOLARYNGOLOGY—HEAD AND 


_ É NECK SURGERY 
_ |p Eight times each year. Institutions: $90.00; individuals: 
- $55.00; Students, residents (non-Academy members): 


a ($44.00; Residents {Academy members): $20.00. 


JOURNAL OF VASCULAR SURGERY 


Ẹ 8i-monthly. Institutions: $80.00; Individuals: $45.00; 


Students, residents: $33.60. 
A TRADITION OF PUBLISHING EXCELLENCE 


| Subscription rates quoted are for USA only. International rates 
< {surface and air-mail delivery) available upon request. All 
` subscriptions are for one-year terms. Subscriptions may begin 


at any time. 

To order your subscription and for more information, contact: 
THE C. V. MOSBY COMPANY 
journal Circulation Department 
11830 Westline Industrial Drive 
Saint Louis, Missouri 63146 


. AJS-046 Telëphone: 314/872-8370 
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OBSTETRICS 
AND 
GYNECOLOGY 

FLORIDA 


Outstanding career 

opportunity to associate with 

our well-established, rapidly 
expanding innovative group 
providing comprehensive 
womens health care. 


Candidates must be board 
certified or eligible. Facilities 
include laser, fetal monitors, 
laparascopy, hysteroscopy, 
sonograph and colposcopy. ` 


Beautiful location in one of the 
fastest growing areas of the 
country. Excellent benefits include: 
paid professional liability insurance, 
bonus, educational program, retirement 
plan, health coverage, vacation and sick 
time. Opportunities for research and 
university affiliation. 


For consideration, 
reply to: 
WOMENS MEDICAL CENTER 
OF AMERICA 
3451 66th Street North, 
St. Petersburg, 


Florida 
33710 





Update your professional library 
with Appleton books! 





eeulstion of the endometrial cide : 


regulation of an ovarian cycle that eventuates i ine 
extrusion ofanegs 
informative discussions o on solutions for the problems of 
fertility, approaches t to: Population control and much 


m Obstenies deserves to bea part of your working 
library. Take a moment to send for your 30-day examina- 
tion COPY mr : 


984 ; 


: pea 











up-to-date references providing v you the 
resources if needed, 


“See this essential book for yourself by taking advantag of 


our no-risk; 30-day offer! 
1985, 400 pp. (approx.), illus., A 
(approx.) 









ORDER COUPON 

To: Appleton-Century-Crofts + Medical/ Nursing Publishers 

25 Van Zant Street + East Norwalk, CT 06855 
Please send the following on 30-day approval 
L Williams Obstetrics, 17th Ed., A9733-5, $69.95 
_.. Gynecologic Cancer: A Clinicopathologic Approach, A3530-1, 

$49.50 (approx. ) 
L Payment enclosed. Please include appropriate state sales tax 

(Publisher pays postage and handling.) 
C Bill me later 
NAME e 
ADDRESS 
CITY : LATE tte Soa ZIP 
Please charge my purchase to: || MasterCard °? VISA 
Acct. # . ae — 
Exp. Date as 
Signature 
Prices subject to chang 
United States and poss 
Dept. B 
































without notice This offer vahe 
sions 





AMA477-0 





Recommend the time-tested anticonstipants that relieve gently 
and reliably. Colace (docusate sodium) softens the stool and helps prevent 
straining...especially important for patients with anorectal disorders. 

When laxative action is also needed, Peri-Colace (casanthranol and 
docusate sodium) both softens stools and stimulates peristalsis to correct 
constipation, usually overnight. 

Colace and Peri-Colace offer you the flexibility of 50 mg and 100 mg 
capsules, syrup, or liquid. Recommend them with confidence for virtually 
all your adult and pediatric patients. 


Gentle relief you've relied on for over 25 years 


GOLACE «=» PERICOLAGE 


(stool softener) a (laxative plus stool softener) 





Mead {disan 


PHARMACEUTICAL DIVISION 
COLACE? is a Registered Trademark of Mead Johnson & Company. © 1985 Mead Johnson & Company, Evansville, Indiana 47721 U.S.A. G-447-00-004 
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Progestin p.nn. 


Unique norethindrone phasing promotes 


Full-cycle 
preakthrou 
bleeding com 


LOW-DOSE 
TRIPHASIC 
ORAL 





*Ortho-Novum 7/7/7 tablets contain 7 tablets Serious as well as minor side 


of 0.5 mg norethindrone with 0.035 mg ethinyl 
estradiol, 7 tablets of 0.75 mg norethindrone effects have been reported 


with 0.035 mg ethinyl estradiol and 7 tablets following the use of all oral 
of 1.0 mg norethindrone with 0.035 mg ethinyl contraceptives. These include 
estradiol. thromboembolic disease. 
**1/35 formulations contain 1.0 mg norethindrone 
with 0035 mg ethinyl estradiol. © 1985 SYNTEX LABORATORIES, INC 


NORINYL 


7 blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradio! followed by 
9 green tablets containing 1.0 mg norethindrone with 0.035 mg ethinyl estradiol followed by 
5 blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol 

(7 orange tablets containing inert ingredients are included in the 28-day regimen.) 
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TABLETS 


TRI - NORINYL. 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


Indications Prevention of pregnancy. DOSE-RELATED RISK OF THROMBO- 
EMBOLISM. Because studies have shown a positive association between OC 
estrogen dose and risk of thromboembolism, it is prudent to minimize estro- 
gen exposure. Prescribe an OC-with the least amount of estrogen compatible 
with an acceptable pregnancy rate and patient acceptance. Start new users on 
OCs containing 0.05 mg or less of estrogen. 

Contraindications: 1. Known or suspected pregnancy (see Warning #5). 2. 
Thrombophlebitis or thromboembolic disorders. 3. Past history of deep vein 
thrombophlebitis or thromboembolic disorders. 4. Undiagnosed abnormal gen- 
ital bleeding. 5. OCs should not be used by women who have or have had any of 
the following: a. cerebral vascular or coronary aftery disease, including 
myocardial infarction. b. known or suspected carcinoma of the breast. c. 
known or suspected estrogen dependent neoplasia. d. benign or malignant 
liver tumor that developed during use of OCs or other estrogen containing prod- 
ucts. 


WARNINGS: Cigarette smoking increases the risk of serious cardiovascular 
side effects trom OC use. This risk increases with age and with heavy 
smoking (15 or more cigarettes per day) and is quite marked in women 
oer 35 years of age. Women who use OCs should be strongly advised 
not to smoke. 


The use of OCs is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing OCs should be familiar with the 
following information relating to these risks. 











1. Thromboembolic Disorders and Other Vascular Problems: An increased risk 
of thromboembolic and thrombotic disease associated with OC use is estab- 
lished. One study demonstrated an increased relative risk for fatal venous 
thromboembolism and several studies demonstrated it for non-fatal venous 
thromboembolism. They estimate that OC users are 4-11 times more likely than 
nonusers to develop these diseases without evident cause. One British study 
reported an excess death rate of 40% in OC users, most of which resulted from 
cardiovascular disease. Another British study showed a lower death rate in OC 
users than controls; an increase in cardiovascular deaths was seen but was not 
statistically significant. A U.S. prospective study failed to disclose increased 
mortality rates from cardiovascular disorders, but a subset analyzed as a 
retrospective, case-control study showed significant increases in venous 
thromboembolism. CEREBROVASCULAR DISORDERS. Two American studies 
demonstrated an increased relative risk for stroke not shown in prior British 
studies. In an American study of cerebrovascular disorders in women with and 
without predisposing causes, relative risk of hemorrhagic stroke was estimated 
as 2.0 times greater and thrombotic stroke as 4-9.5 times greater in users 
than nonusers. A British long-term. follow-up study reported in 1976 a highly 
significant association between OC use and stroke. Another study had sug- 
gested an association in 1974, but the number of cases was too small to esti- 
mate the risk. Subarachnoid hemorrhage has been shown to be increased by OC 
use in British and American studies. Smoking alone increases incidence of these 
accidents; smoking and pill use appear to increase risk more than either alone 


MYOCARDIAL INFARCTION (Mi) Increased relative risk of MI associated with 
OC use has been reported. One British study found that the greater the number 
of underlying risk factors for coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, otesi; diabetes, history of preeclamptic 
toxemia) the higher the risk of developing MI, regardless of OC use. OCs were 
an additional risk factor. In terms of relative risk, it has been estimated that 
nonsmoking OC users (smoking is considered a major predisposing condition to 
MI) are twice as likely to have a fatal MI as nonsmoking nonusers. OC users 
who are smokers have a 5-fold increased risk of fatal infarction compared to 
nonemoking users, and a 10-12-fold increased risk compared to nonsmoking 
nonusers. The number of cigarettes smoked is important. In determining the 
importance of these relative risks, baseline rates for various age groups must 
be considered. (Estimates are based on British vital statistics which show acute 
MI death rates 2-3 times less than in the U.S. so U.S. death rates could be 
higher.) Importance of other predisposing conditions in determining relative and 
absolute risks has not been quantified; other synergistic actions may exist 
RISK OF DOSE. Using data from several national adverse reaction reporting sys- 
tems, British investigators concluded that risk of thromboembolism, includ- 
ing coronary thrombosis, is directly related to estrogen dose in OCs. OCs with 
0.1 mg or more of estrogen were associated with a higher risk of thromboembo- 
lism than those containing 0.05-0.08 mg but quantity of estrogen may not 
be the sole factor. This was supported by a U.S. study. A British study found a 
positive association between dose of progestogen or estrogen and certain 
thromboembolic conditions. Swedish authorities noted decreased reporting 
of thromboembolic episodes when higher estrogen preparations were no 
longer prescribed. Careful epidemiological studies to determine degree of 
thromboembolic disease risk associated with progestogen-only OCs have not 
been done. Thromboembolic disease has been reported in women using these 
products, and they should not be considered free of excess risk. PERSISTENCE OF 

ISK. Two studies have suggested an increased risk may persist for 6 years after 
discontinuation of OC use for cerebrovascular disease and 9 years for MI; another 
study suggested persistence of risk for subarachnoid hemorrhage. ESTIMATE 
OF EXCESS MORTALITY FROM CIRCULATORY DISEASES. A large British 
prospective study estimated mortality rate per 100,000 women per year from 
circulatory system diseases for OC users and nonusers according to age, smok- 
ing habits, and duration of use. The overall annual excess death rate for OC 
users was estimated to be 20/100,000 (ages 15-34—5/100,000; ages 
35-44—33/100,000; ages 45-49—140/100, i, Risk is concentrated in long- 
term users and in smokers, and may persist after OC discontinuation. Although 
the study showed a 10-fold increase in death due to circulatory diseases in 
users for 5 or more years, all occurred in women 35 or older. An update pro- 
vided the following rates: ages 15-34—1/6700 for nonsmokers and 1/2000 
for smokers; ages 45 and over—1/2500 for nonsmokers and 1/500 for 
smokers. Risk appeared to increase with parity, but not with duration of use. 
Until more women under 35 with continuous use for 5 or more years are avail- 
able, it is not possible to assess relative risk for this age group. Data from a 
variety of sources have been analyzed to estimate risk of death associated 
with various methods of contraception. Estimates include combined risk of the 
contraceptive method (e.g., thromboembolic and thrombotic disease for OCs) 
plus risk attributable to pregnancy or abortion if the method fails (which 
varies with the effectiveness of the contraceptive method). Data are shown 
in Table 1 below. The study concluded that mortality associated with all contra- 
ceptive methods is below that of childbirth, except for OCs in women over 40 
who smoke. (Rates given for pill only/smokers for each age are for smokers 
as a class. For “heavy” smokers (more than 15 cigarettes a day), rates would 
be about double; for “light” smokers (less than 15), about half.) The lowest 
mortality is with the condom or diaphragm backed up by early abortion. 
The study also concluded that OC users who smoke, especially over 30, have 
greater mortality risk than OC users who do not smoke. 


Table 1. Risk of thromboembolic and thrombotic disease associated with OCs 
increases with age after 30 and, for MI, is further increased by hypertension, 
hyperlipidemias, obesity, diabetes, or history of preeclamptic toxemia, and 
especially by smoking. The following chart gives a gross estimate of risk of 
death from circulatory disorders associated with OC use. 
SMOKING HABITS AND OTHER PREDISPOSING 
CONDITIONS—RISK ASSOCIATED WITH USE OF OCs 


Age _Below 30 30-39 


Heavy smokers c 

Light smokers D 

Nonsmokers 

(no predisposing conditions) D 
c 








8 
c 
C.D 
C.B 


Nonsmokers 
(other predisposing conditions) 





Physician and patient should be alert to earliest manifestations of thromboem- 
bolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, 
cerebrovascular insufficiency, coronary occlusion, retinal thrombosis, and 
mesenteric thrombosis). Should any of these occur or be suspected, discon- 
tinue OC immediately. A 4-6 fold increased risk of post-surgery thromboembolic 
complications has been reported in OC users. If feasible, discontinue OCs at 
least 4 weeks before surgery associated with increased risk of thromboem- 
bolism or prolonged immobilization. Before resuming OC after major surgery 
or bedrest, balance risks of post-surgery thromboembolic complications with 
contraceptive needs. Data suggest varicose veins substantially increase risk of 
superficial venous thrombosis of the leg, the risk depending on severity of the 
varicosities. 2. Ocular Lesions: Neuro-ocular lesions such as optic neuritis 
or retinal thrombosis have been associated with OC use. Discontinue OC if 
there is unexplained, sudden or gradual, partial or complete loss of vision; 
onset of proptosis or diplopia, papilledema; or retinal vascular lesions; and 
institute appropriate diagnostic and therapeutic measures. 3. Carcinoma. 

Long-term continuous administration of natural or synthetic estrogen in cer- 
tain animals increases certain tumors, benign or malignant, such as breast, 
cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic progestogens, 
none currently in OCs, increase the incidence of mammary nodules, benign 
and malignant, in dogs. Several retrospective case-control studies reported an 
increased relative risk (3.1-13.9 times) associating endometrial carcinoma with 
prolonged use of estrogens in postmenopausal women. One publication re- 
ported the first 30 cases submitted to a feaistry of cases of acenocarcinoma 
of the endometrium in women under 40 on OCs. Of the adenocarcinomas 
found in women without predisposing risk factors for adenocarcinoma of the 
encémetrium (e.g., irregular bleeding when OCs were first given, polycystic 
ovaries), nearly all occurred in women who had used sequential OCs, which 
are no longer marketed. No statistical association has been reported sug- 
gesting an increased risk of endometrial cancer in users of conventional com- 
bination or progestogen-only OCs, although individual cases have been reported 
Studies have shown no increased risk of breast cancer to OC or estrogen users 
One study found no overail increased risk of breast cancer in OC users but a 
greater risk was suggested for OC users with documented benign breast dis- 
ease and for long-term (2-4 years) users. Another study found a history of 
breast cancer among grandmothers or aunts was significantly more frequent 
among breast cancer patients who had used an OC continuously for one or 
more years than among nonusers with breast cancer. One other study indicated 
an increasing risk of breast cancer in women taking menopausal estrogens, 
which increased with duration of follow-up. One author suggests that 
extended (over 6 years) OC use prior to first full term pregnancy was asso- 
ciated with a significant relative risk of breast cancer. A reduced occurrence 
of benign breast tumors in OC users has been well documented. One study 
reported malignant melanoma more frequently in OC users than controls and 
suggests an increased incidence of urinary tract and thyroid cancers. A pro- 
spective study of women with cervical dysplasia found an increase in severity 
and conversion to cancer in situ in OC users compared with nonusers. This 
became statistically significant after 3-4 years of use. Nonreversal of dys- 
plasia within the first 6 months of pill use was suggested to predict progres- 
sion after prolonged exposure. One study disclosed an increasec risk of cancer 
of the cervix (largely carcinoma in situ):in OC users under 40, particularly 
those who had used OCs over 4 years. There have been other reports of 
microglandular hyeenan of the cervix in OC users. One study reported an 
association between OC use and endocervical adenocarcinoma. In summary, 
there is no confirmed evidence trom human studies of increased risk of cancer 
associated with OCs. Close clinical surveillance of all OC users is, nevertheless, 
essential. In all cases of undiagnosised persistent or recurrent abnormal vaginal 
bleeding, take appropriate diagnostic measures to rule out malignancy. Monitor 
OC users with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal mammograms with particular care. 

4. Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with short-term and long-term OC use. One study 
reported use of OC's with high hormonal potency and age over 30 may further 
increase risk of hepatocellular adenoma. Two studies relate risk with duration 
of use, risk being much greater after 4 or more years of use. Long-term OC users 
have an estimated annual incidence of hepatocellular adenoma of 3-4/100,000. 
Although an uncommon lesion, it should be considered in women presenting 
with an “acute abdomen.” The tumor may cause serious or fatal hemorrhage. 
Patients with liver tumors have demonstrated variable clinical features which 
may make preoperative diagnosis difficult. Some cases presented because of 
right upper quadrant masses, while most had signs and symptoms of acute 
intraperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may show a focal defect. Hepatic arteriography may 
be useful in diagnosing primary liver neoplasm. 5. Use in or Immediately Pre- 
ceding Pregnancy, Birth Defects in Offspring, and Malignancy in Female Off- 
spring: Use of female sex hormones—estrogenic and progestational agents— 
during early pregnancy may seriously damage the offspring. Females exposed 
in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is omary 
extremely rare. This risk has been estimated to be of the order of 1/100! 

exposures or less. Although there is no evidence that OCs further enhance the 
risk of developing this type of malignancy, such OC users should be moni- 
tored with particular care. A high percentage of women exposed to diethyl- 
stilbestro! (30-90%) have epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are a pre- 
Cursor of vaginal malignancy. Male children so exposed may develop uro- 
genital tract abnormalities. Although similar data are not available on other 
estrogens, it cannot be presumed that they would not induce similar changes 
Increased risk of congenital anomalies, including heart and limb defects, has 
been reported following use of sex hormones, including OCs, in pregnancy. 
One case-control study estimated a 4.7-fold increased relative risk of limb- 
reduction defects in infants exposed in utero to sex hormones (OCs, hor- 
monal withdrawal tests for pregnancy or attempted treatment for threatened 
abortion). Some exposures involved only a few days of treatment. Data suy- 
gest risk of limb-reduction defects in exposed fetuses-is somewhat less than 
11000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including OCs, during 
early pregnancy occurred at 18.2/1000 births, compared to 7.8/1000 for 
children not so exposed in utero. These results are statistically significant 
A Welsh study found a statistically significant excess of neural tube defects 
among offspring of prior OC users (within 3 months) than among controls 
The incidence of twin births may be increased for women who conceive shortly 
after discontinuing OC use. In the past, female sex hormones were used during 
Pregnancy in an attempt to treat threatened or habitual abortion. There is 
evidence that ry alg are ineffective, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. There is 
some evidence that triploidy and possibly other types of polyploidy are 
increased among abortuses from women who become pregnant soon after 
ceasing OCs. Embryos with these anomalies are virtually always aborted 
spontaneously. Whether there is an overall increase in spontaneous abortion 
of pregnancies conceived soon after stopping OCs is unknown. If the patient 
has not adhered to the prescribed schedule, consider possible pregnancy 
at the first missed period (or 45 days from the last menstrual period if pe: 
gestogen-only OCs are used) and discontinue OC use until pregnancy has 
been ruled out. For any patient who has missed two consecutive periods, rule 
out pregnancy before continuing the OC. If pregnancy is confirmed, tell the 
patient about potential risks to the fetus and discuss advisability of continuing 
the pregnancy. Women who discontinue OCs to become pregnant should use 
an alternate form of contraception for a period of time before attempting to con- 
ceive. A 3-month period is supported by a study suggesting increased fre- 
quency of neural tube defects in women impregnated during the first 3 months 
after cessation of OC use. Do not use progestogen-only or progestogen- 
estrogen combinations to induce withdrawal bleeding as a pregnancy test 
6. Gall Bladder Disease: Studies report increased risk of gall bladder disease 
in OC or estrogen users. In one study, an increased risk appeared after 2 years 
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§ blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol. 

(7 orange tablets containing inert ingredients are included in the 28-day regimen.) 


Because a decrease in glucose tolerance has been observed in a significant 

percentage of patients on OCs, prediabetic and diabetic OC users should be 

carefully observed. An increase in triglycerides and total phospholipids has 

been observed in OC users but its clinical significance is unknown. 8. Elevated 

Blood Pressure: An increase in blood pressure has been reported with OC 

use. Hypertension may occur within a few months of beginning OCs. In the 

first year of use, incidence of hypertension may be no higher in OC users than 

in nonusers. Incidence in users increases with exposure and in the fifth year 

of use is 2.5-3 times that in the first year. Age is strongly correlated with 

hypertension in OC users. Women with a history of elevated blood pressure 

(hypertension), preexisting renal disease, history of toxemia or elevated blood 

pressure during pregnancy, familial tendency to hypertension or its conse- 
quences, or history of excessive weight gain or fluid retention during the men- 
strual cycle may be more likely to develop elevated blood pressure when 

given OCs and should be monitored closely. Even though elevated blood 

pressure my remain within the “normal” range, closely watch elevations, 
particularly for women with other risk factors for cardiovascular disease 

or stroke. High blood pressure my or may not persist after OC discontinu- 
ation. 9. Headache: Discontinue OC and evaluate the cause of onset or exac- 
erbation of migraine or development of a new pattern of headache which 

is recurrent, persistent, or severe. 10. Bleeding Irregularities sremenrvae 

bleeding, spotting, and missed menses often make users discontinue OCs. 

In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, 

consider nonfunctional causes. In undiagnosed persistent or recurrent abnor- 
mal bleeding from the vagina, use adequate diagnostic measures to rule out 

pregnancy or malignancy. If pathology has been excluded, time or another 

formulation may solve the problem. While potentially useful in minimizing 

menstrual irregularity, change to an OC with a Higher estrogen content only 

if necessary since this may increase risk of thromboembolic disease. Women 

with a history of oligomenorrhea or secondary amenorrhea or young women 

without regular cycles may tend to remain anovulatory or to become amenor- 
rheic after OC discontinuation. Women with these preexisting problems should 

be advised of this and encouraged to use other contraceptive methods. Post- 
use anovulation, possibly prolonged, may occur in women without previous 

irregularities. A higher incidence of galactorrhea and of pituitary tumors 

(e.g., adenomas) has been associated with amenorrhea in former users com- 
pared with nonusers. One study reported a 16-fold increased incidence of 

pituitary prolactin-secreting tumors among patients with postpill amenor- 
thea when, galactorrhea was present. 11. Infertility: There is evidence of impair- 
ment of fertility in women discontinuing OCs in comparison with other 

contraceptive methods, which appears to be independent of duration of use, 

While impairment diminishes with time, there is an appreciable difference in 

results in nulliparous women for OC and other groups 30 months after dis- 
continuation of birth control. For parous women the difference is not apparent 

30 months after cessation of contraception. 12. Ectopic Pregnancy: Ectopic 
as well as intrauterine pregnancy may occur in OC failures. In progestogen- 
only OC failures, the ratio of ectopic to intrauterine pregnancies is higher than in 
nonusers. since the drugs are more effective in preventing intrauterine than 
ectopic pregnancies. 13. Breast Feeding: OCs in the postpartum period may 
interfere with lactation by decreasing quantity and quality of breast milk. A 
small fraction of OC hormonal agents has been identified in milk of mothers 
receiving OCs. Effects, if any, on the breast-fed child have not been deter- 
mined. If feasible, defer OC use until the infant has been weaned. Precautions 
GENERAL 1. Take a complete medical and family history betore starting OCs 

Pretreatment and periodic physical exams should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou 
smear and relevant lab tests. As a general rule, OCs should not be prescribed 
for longer than 1 year without another physical. 2. Under the influence of 
estrogen-progestogen preparations, preexisting uterine leiomyomata may 
enlarge. 3. Observe patients with a history of psychic depression and discon- 
tinue OCs if depression recurs to a serious degree. Patients becoming signif- 
icantly depressed while taking OCs should stop the OC and use an alternate 
method of contraception to determine whether the symptom is drug related 
4. OCs may cause some fluid retention. Prescribe with caution, and only with 
careful monitoring, in patients with conditions that might be aggravated by 
fluid retention, such as convulsive disorders, migraine syndrome, asthma 
or cardiac, hepatic or renal insufficiency. 5. Patients with a past history of jaun- 
dice during pregnancy have an increased risk of recurrence while using OCs 

Discontinue OC if jaundice develops. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be admin- 
istered with caution in such patients. 7. OC users may have disturbances in 
normal tryptophan metabolism that may result in a relative pyridoxine defi- 
ciency. The clinical significance is unknown. 8. Serum folate levels may be 
depressed by OC use. Since the pregnant woman is predisposed to folate 
deficiency and incidence of folate deficiency increases with increasing gesta- 
tion, if a woman becomes pregnant shortly after stopping OCs, she may have 
a greater chance of developing folate deficiency and related complications 

9. Advise the pathologist of OC use when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood componerits may be 
affected by estrogen-containing OCs. For example: a. Increased sulfobromo- 
phthalein retention. b. Increased prothombin and factors VII, VII, IX and X; 
decreased antithrombin 3; increased norepinephrine-induced platelet aggrega- 
bility. c. Increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone, as measured by protein-bound iodine (PBI), T4 
by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased 
pregnandiol excretion. e. Reduced response to metyrapone test. f. Increased 
phospholipids and triglycerides. g. Temporarily decreased glucose tolerance. 

11. Contact lens wearers who develop visual changes or changes in lens toler- 
ance should be assessed by an ophthalmologist and temporary or permanent 
cessation of wear considered. DRUG INTERACTIONS. OCs may be less effective 
and there may be increased breakthrough bleeding because of interactions with 

rifampin, isoniazid, ampicillin, tetracycline, neomycin, penicillin V, chloram- 
phenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, primidone, 
analgesics, tranquilizers, anti migraine preparations, and antihistamines. OCs 
may alter effectiveness of such other drugs as oral anticoagulants, anticonvul- 
sants, tricyclic anti depressants, antihypertensive agents (e.g., guanethidine), 

vitamins, hypoglycemic agents, tranquilizers, hypnotic preparations, and 
theophylline. CARCINOGENESIS See Warnings. PREGNANCY Pregnancy cate- 
gory X. See Contraindications and Warnings. NURSING MOTHERS See Con- 
traindications and Warnings. Adverse Reactions An increased risk of the 
following serious adverse reactions has been associated with OC use (see 
Warnings): thrombophlebitis, thrombosis, pulmonary embolism, coronary 
thrombosis, cerebral thrombosis, mesenteric thrombosis, liver tumors, cerebral 
hemorrhage, hypertension, gall bladder disease, congenital anomalies, neuro- 
ocular lesions, e.g., retinal thrombosis and optic neuritis, Raynaud's disease, 
arterial thromboembolism. The following adverse reactions have been reported 
in OC users and are believed to be drug related: bleeding irregularities (break- 
through bleeding, spotting, missed menses during treatment, amenorrhea 
after treatment), gastrointestinal symptoms, (nausea, vomiting, bloating. 
abdominal cramps), dysmenorrhea, infertility after discontinuance of treat- 
ment, edema, chloasma or melasma which may persist after drug is discontin- 
ued, breast changes (tenderness, enlargement, and secretion), intolerance to 
contact lenses, change in corneal curvature (steepening), change in weight 
(increase or decrease), change in cervical erosion and cervical secretion. possi- 
ble diminution in lactation when given immediately postpartum, cholestatic 
jaundice, migraine, increase in size of uterine leiomyomata, rash (allergic). 
mental depression, reduced tolerance to carbohydrates, vaginal candidiasis. 
prolactin-secreting pituitary tumors, chilblains. The following adverse reactions 
have been reported in OC users and the association has been neither confirmed 
nor refuted: premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness. dizziness. 
hirsutism, loss of hair, erythema multiforme, erythema nodosum. hermorrha- 
gic eruption, vaginitis, porpyhria, impaired renal function, malignant nephro- 
sclerosis (hemolytic uremic syndrome). Information for the Patient (See Patient 
Package Insert) 
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Note: Podophyilin is a powerful caustic. It is a resin whose principal constituents 
are various podophyllotoxins, peltatins and flavonoids. Indian podophyllin is more 
potent than U.S. due to its higher content of podophyllotoxins. 


Action: Podophyllin’s topical effectiveness is due to its cytotoxic, antimitotic 
action (1) (2). 


Indications: Pod-Ben-25 is to be used for the removal of warts (including 
condylomas}. 


Cautions: Pod-Ben-25 is an extremely potent medicinal and is to be used 
(applied) only by the doctor. Do not use if wart or surrounding tissue is inflamed or 
irritated. Care and caution should be used in selection of patients to be treated with 
Pod-Ben-25. Do not use for pregnant women, diabetics, or people using steroids or 
with poor blood-circulation; nor on bleeding warts, moles, birthmarks, or unusual 
warts with hair growing from them; nor should more than 0.5 ml be applied at one 
time.(4) It is recommended that patient be advised of effect and possible results of 
treatment. Keep away from the eyes; if any contacts eye flush with warm water 
thoroughly and treat as condition indicates. 


A noteworthy summary of the position and problem of podophyllin therapy was given 
by Dr. A. A, Fisher in the opening paragraphs of his September 1981 article in Cutis: 


“Podophyllum resin remains the treatment of choice for condylomata acuminata {venereal warts). 
As- arule, an intense inflammatory reaction occurs which may become quite painful for a few days. 
Usually the treatment is successful and there are no local or systemic sequelae. Occasionally, 
however, severe systemic and local reactions do occur. 


Sa a. + , Although many dermatologists have used topical podophyllum resin for many years 
without encountering systemic reactions in their patients, a review of the literature reveals several 
reports of severe systemic reactions. Among the various systemic effects that have been reported 
from the use of topically applied podophylium resin are the following: paresthesia, polyneuritis, 
paralytic ileus, pyrexia leukopenia, thrombocy topenia, coma, and death.” (3) 


Method: Pod-Ben-25 is applied to cleansed lesion, using appropriate applicator 
and allowed to dry thoroughly. Only intact (no bleeding) lesions should be treated and 
contact with healthy tissue is to be avoided, Due to possible extra-sensitivity to the 
drug it is recommended that the lotion be first left in contact for a short time (30 to 
AO. minutes) to determine patient’s reaction, if any. To avoid systemic absorption, time 
of contact should be minimum time necessary to produce the desired result (1 to 4 
hours, depending on condition of lesion and of patient), the doctor developing his own 
experience and technique. Large areas or numerous warts should not be treated at 
once. 


The dried lotion can be removed by alcohol or soap and water; removal should be 
complete. 


Note: Pod-Ben-25 is available from C&M ONLY by direct shipment to doctor's 
office. 
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ti) Bettley: The treatment of skin carcinoma with podophyllum derivatives; Brit. J. Dermat., 
84, 74 (1971) 


(2) Zackheim: Hazards of topical mitotic-blocking agents; Arch. Dermat. 113, 234 (1977) 


(3) Fisher: Severe systemic and local reactions to topical podophyllum resin; Cutis, 28, 233 
(1981)* 
(4) Krogh: Condylomata Acuminata; Sem. in Dermat, 2, 109 (1983) 
*An extensive list of references ta podophyllin in the literature is provided at the ehd of Dr. 
Fisher’s article. 
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Now, Ventrex makes early 
pregnancy screening as easy 
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With new Ventrescreen 
hCG. The visual enzyme 
immunoassay anybody can do. 

In the lab. 

In the office. 

In minutes: 


Sensitivity: 20 miu/mi cut off. Allows for 
determination of pregnancy before the first missed menses 
(minimizing patient recall). 

Specificity: Monoclonal antibody technology 
essentially eliminates cross reactivity with LH, FSH and TSH. 


Simplicity and Convenience: serum or 
urine sample. No instrumentation. No sample or reagent 
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controls included. Extended shelf life reagents. Coated tube 
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result. Thirty minute turn around time. 
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ess withdrawal bleeding...one 
more reason to consider OGEN 


© Ina three-month study of 95 women,! OGEN 
and a progestogen* induced less withdrawal 
bleeding than conjugated estrogens and a 
progestogen.* One more reason OGEN is easy 
to start with, easy to stay with. 
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withdrawal bleeding, taking either OGEN 


1.25 or conjugated estrogens 0.625 mg 
No Withdrawal Bleeding 
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1.25 (19/45) 
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(estropipate 3 mg, calculated as 
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“© Unlike conjugated estrogen tablets, scored beam 
OGEN tablets permit the use of half tablets. 5 5 
So you can adjust precisely to the minimum A 
needed for symptom control. One more | 
reason more doctors are considering OGEN. 

And more women are glad they are. 


Sce adjacent page for brief summary: 





a! 


Ai hy 

Reference: j E k a ; £ WA 

L Wren BG, Brown LB, Routledge DA: Differential clinical response to ’ p 
desiragens alter menopause, Med J Aust 2:329-332, 1982. Only estrone. Identical to the body S Own. 


Abbott Pharmaceuticals, Inc 
North Chicago, Illinois 60064 


OGEN’ 
ESTROPIPATE TABLETS, USP 
Tablets 


WARNING: 
1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE 
RISK OF ENDOMETRIAL CARCINOMA. 

Three independent case control studies have shown an increased 
risk of endometrial cancer in postmenopausal women exposed to ex- 
ogenous estrogens for prolonged periods.'* This risk was indepen- 
dent of the other known risk factors for endometrial cancer. These 
studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight dif- 
ferent areas of the United States with population-based cancer 
reporting systems, an increase which may be related to the rapidly 
expanding use of estrogens during the last decade. * 

The three case control studies reported that the risk of endometri- 
al cancer in estrogen users was about 4.5 to 13.9 times greater than 
in nonusers. The risk appears to depend on both duration of treat- 
ment! and on estrogen dose.? In view of these findings, when estro- 
gens are used for the treatment of menopausal symptoms, the lowest 
dose that will control symptoms should be utilized and medication 
should be discontinued as soon as possible. When prolonged treat- 
ment is medically indicated, the patient should be reassessed on at 
least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may 
carry less risk than continuous administration; it therefore appears 
prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is impor- 
tant. In all cases of undiagnosed persistent or recurring abnormal 
vaginal bleeding, adequate diagnostic measures should be underta- 
ken to rule out malignancy. 

There is no evidence at present that “natural” estrogens are more 
or less hazardous than “synthetic” estrogens at equiestrogenic doses. 


2. OGEN SHOULD NOT BE USED DURING PREGNANCY. 

According to some investigators, the use of female sex hormones, 
both estrogens and progestogens, during early pregnancy may se- 
riously damage the offspring. Studies have reported that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.®® In one of these studies, 
this risk was estimated as not greater than 4 per 1000 exposures.” 
Furthermore, there are reports that a high percentage of such ex- 
posed women (from 30 to 90 percent) have been found to have vagi- 
nal adenosis,**!? epithelial changes of the vagina and cervix. Al- 
though these reported changes are histologically benign, the inves- 
tigators have not determined whether they are precursors of adeno- 
carcinoma. 

Several reports suggest an association between intrauterine expo- 
sure to female sex hormones and congenital anomalies in the offspr- 
ing, including heart defects and limb reduction defects.'®'* One 
case control study'® estimated a 4.7 fold increased risk of limb re- 
duction defects in infants exposed in utero to sex hormones (oral 
contraceptives, hormone withdrawal tests for pregnancy, or attempt- 
ed treatment for threatened abortion). Some of these exposures 
were very short and involved only a few days of treatment. The data 
suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnan- 
cy in an attempt to treat threatened or habitual abortion. OGEN has 
not been studied for these uses, and therefore should not be used 
during pregnancy. There is no evidence from well controlled studies 
that progestogens are effective for these uses. 

it OGEN (estropipate tablets) is used during pregnancy, or if the 
patient becomes pregnant while taking this drug, she should be ap- 
prised of the potential risks to the fetus, and the question of continu- 
ation of the pregnancy should be addressed. 





INDICATIONS 
OGEN (estropipate tablets) is indicated for the treatment of estrogen defi- 
ciency associated with: 

1. Moderate to severe vasomotor symptoms of menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depres- 
sion which might occur during menopause, and they should not be used to 
treat these conditions.) 

2. Atrophic vaginitis, 

3. Kraurosis vulvae. 

4, Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

OGEN (ESTROPIPATE TABLETS) HAS NOT BEEN TESTED FOR 
EFFICACY FOR ANY PURPOSE DURING PREGNANCY. SINCE ITS 
EFFECT UPON THE FETUS IS UNKNOWN, IT CANNOT BE 
RECOMMENDED FOR ANY CONDITION DURING PREGNANCY (SEE 
BOXED WARNING). 


CONTRAINDICATIONS 
OGEN should not be used in women with any of the following conditions: 
1. Known or suspected cancer of the breast. 
2. Known or suspected estrogen-dependent neoplasia. 
3. Known or suspected pregnancy (See Boxed Warning). 
4. Undiagnosed abnormal genital bleeding. 
5. Active thrombophlebitis or thromboembolic disorders. 
6. A past history of. thrombophlebitis, thrombosis, or thromboembolic 
disorders associated with previous estrogen use. 


WARNINGS 

1. Induction of malignant neoplasms. Long-term continuous administra- 
tion of natural and synthetic estrogens in certain animal species has been 
reported by some investigators to increase the frequency of carcinomas of 
the breast, cervix, vagina, and liver. There is now evidence that estrogens 
increase the risk of carcinoma of the endometrium in humans. (See Boxed 
Warning). 

At the present time there is no satisfactory evidence that estrogens 
given to postmenopausal women increase the risk of cancer of the 
breast?” although a recent long-term followup of a single physician's prac- 
tice has raised this possibility!® Therefore, caution should be exercised 
when administering estrogens to women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnormal 
mammograms. Careful breast examinations should be performed periodical- 
ly. 


2. Gall bledder disease. A recent study has reported a 2 to 3-fold in- 
crease in the risk of surgically confirmed gall bladder disease in women re- 
ceiving postmenopausal estrogens,'’ similar to the 2-fold increase pre- 
viously noted in users of oral contraceptives.'*:? In the case of oral con- 
traceptives, the increased risk appeared after two years of use.?* 


3. Effects. similar to those caused by estrogen-progestogen oral con- 


traceptives. There are several serious adverse effects of oral contracep- 
tives, most of which have not, up to now, been documented as conse- 
quences of postmenopausal estrogen therapy. This may reflect the com- 
paratively low doses of estrogen used in postmenopausal women. It would 
be expected that the larger doses of estrogen used to treat postpartum 
breast engorgement would be more likely to result in these adverse ef- 
fects, and, in fact, it has been shown that there is an increased risk of 
thrombosis in-women receiving estrogens for postpartum breast engorge- 
ment.2%:21 

a. Thromboembolic disease. \t is now well established that users ‘f 
oral contraceptives have an increased risk of various thromboembolic aid 
thrombotic vascular diseases, such as thrombophlebitis, pulmonary emso- 
lism, stroke, and myocardial infarction.2?-*° Cases of retinal thrombosis, 
mesenteric thrombosis, and optic neuritis have been reported in oral con- 
traceptive users. There is evidence that the risk of several of these ad- 
verse reactions is related to the dose of the drug.*°-*! An increased risk of 
post-surgery thromboembolic complications has also been reported in 
users of oral eontraceptives.*?-* If feasible, estrogen should be disconti- 
nued at least 4 weeks before surgery of the type associated with an in- 
creased risk af thromboembolism; it should also be discontinued during 
periods of prolonged immobilization. 

While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been found'’-** this does not 
rule out the pessibility that such an increase may be present or that sub- 
groups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore 
estrogens should not be used in persons with active thrombophlebitis or 
thromboembolic disorders, and they should not be used in persons with a 
history of such disorders in association with estrogen use. They should be 
used with caution in patients with cerebral vascular or coronary artery dis- 
ease and only for those in whom estrogens are clearly needed, 

Large dosessof estrogen (5 mg conjugated estrogens per day), compara- 
ble to those used to treat cancer of the prostate and breast, have been 
shown in a large prospective clinical trial in men*® to increase the risk of 
nonfatal myocardial infarction, pulmonary embolism and thrombophlebitis. 
When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should 
be considered a clear risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associat- 
ed with the use of oral contraceptives.*®°* Although benign, and rare, 
these may rupture and cause death through intraabdominal hemorrhage. 
Such lesions have not yet been reported in association with other estrogen 
or progestogen preparations but should be considered in estrogen users 
having abdominal pain and tenderness, abdominal mass, or hypovolemic 
shock. Hepatocellular carcinoma has also been reported in women taking 
estrogen-containing oral contraceptives.*’ The relationship of this 
malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. \ncreased blood pressure is not uncommon 
in women using oral contraceptives. There is now a report that this may 
occur with use of estrogens in the menopause®® and blood pressure should 
be monitored with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been ob- 
served in a significant percentage of patients on estrogen-containing oral 
contraceptives. For this reason, diabetic patients should be carefully ob- 
served while receiving estrogen. 

4. Hypercaleemia. Administration of estrogens may lead to severe hy- 
percalcemia in patients with breast cancer and bone metastases, 


PRECAUTIONS 
A. General Precautions. 

1. A complete medical and family history should be taken prior to the 
initiation of any estrogen therapy. The pretreatment and periodic physical 
examinations should include special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and should include a Papanicolau smear. As 
a general rule, estrogen should not be prescribed for longer than one year 
without another physical examination being performed. 

2. Fluid retemtion — Estrogens may cause some degree of fluid reten- 
tion. Therefore, patients with conditions such as epilepsy, migraine, and 
cardiac or renal dysfunction, which might be influenced by this factor, re- 
quire careful observation, 

3. Certain patients may develop undesirable manifestations of exces- 
sive estrogenic stimulation, such as abnormal or excessive uterine bleed- 
ing, mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased inci- 
dence of mental depression.** Although it is not clear whether this is due 
to the estrogenic or progestogenic component of the contraceptive, pa- 
tients with a history of depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estro- 
gen use. 

6. The pathologist should be advised of the patient's use of estrogen 
therapy when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving estrogen-containing 
oral contraceptive therapy. If jaundice develops in any patient receiving 
estrogen, the medication should be discontinued while the cause is inves- 
tigated, 

8. Estrogens may be poorly metabolized in patients with impaired liver 
function and they:should be administered with caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phos- 
phorus, they should be used with caution in patients with metabolic bone 
diseases that are associated with hypercalcemia or in patients with renal 
insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they 
should be used judiciously in young patients in whom bone growth is not 
complete. 

11. Certain endocrine and liver function tests may be affected by 
estrogen-containing oral contraceptives. The following similar changes 
may be expected with larger doses of estrogen. 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased an- 
tithrombin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased cir- 
culating total thyroid hormone, as measured by PBI, T4 by column, or T4 
by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

B. Information for the Patient. See text of Patient Package Insert which 
appears after PHYSICIAN REFERENCES. 

C. OGEN (estropipate tablets) cannott be recommended for use during 
pregnancy. See Contraindications and Boxed Warning. 


D. Nursing Mothers. Estrogens have been reported to be excreted in 
human breast milk. 


ADVERSE REACTIONS 
(See Warnings regarding reports of possible induction ot neoplasia, un- 
known effects upon the fetus, increased incidence of gall bladder disease, 
and adverse effects similar.to those of oral contraceptives, including 
thromboembolism.) The following additional adverse reactions have been 
reported with estrogenic therapy, including oral contraceptives: 

1. Genitourinary system. 

Breakthrough bleeding, spotty, change in menstrual flow. 

Dysmenorrhea. 

Premenstrual-like syndrome. 

Amenorrhea during and after treatment. 

Increase in size of uterine fibromyomata. 

Vaginal candidiasis. 

Change in cervical eversion and in degree of cervical secretion. 

Cystitis-like syndrome. 

2. Breast. 

Tenderness, enlargement, secretion. 

3. Gastrointestinal. 

Nausea, vomiting. 

Abdominal cramps, bloating. 

Cholestatic jaundice 

4. Skin. 

Chloasma or melasma which may persist when drug is discontinued. 

Erythema multiforme. 

Erythema nodosum. 

Hemorrhagic eruption. 

Loss of scalp hair. 

Hirsutism. 

5. Eyes. 

Steepening of comeal curvature. 

Intolerance to contact lenses. 

6. CNS. 

Headache, migraine, dizziness. 

Mental depression. 

Chorea. 

7. Miscellaneous. 

Increase or decrease in weight. 

Reduced carbohydrate tolerance. 

Aggravation of porphyria. 

Edema. 

Changes in libido. 


ACUTE OVERDOSAGE 

Numerous reports of ingestion of large doses of estrogen-containing oral 
contraceptives by young children indicate that serious ill effects do not 
occur. Overdosage of estrogen may cause nausea and withdrawal bleeding 
may occur in females. 


DOSAGE AND ADMINISTRATION 
1. Given cyclically for short-term use: 

For treatment of moderate to severe vasomotor symptoms, atrophic 
vaginitis, or kraurosis vulvae associated with the menopause. 

The lowest dose that will control symptoms should be chosen and medi- 
cation should be discontinued as promptly as possible. 

Administration should be cyclic (e.g., 3 weeks on and 1 week off). 

Attempts to discontinue or taper medication should be made at 3 to 6 
month intervals. 

The usual dosage range is one OGEN .625 (estropipate) Tablet to one 
OGEN 5 Tablet per day. 

2. Given cyclically: 

Female hypogonadism. Female castration. Primary ovarian failure. The 
lowest dose that will control a should be chosen. A daily dose of 
one OGEN 1.25 Tablet to three OGEN 2.5 Tablets may be given for the 
first three weeks of a theoretical cycle, followed by a rest period of eight 
to ten days. The same schedule is repeated if bleeding does not occur by 
the end of the rest period. The duration of cyclic estrogen therapy neces: 
sary to produce withdrawal bleeding will vary according to the responsive- 
ness of the endometrium. If satisfactory withdrawal bleeding does not 
‘occur, an oral progestogen may be given in addition to estrogen during the 
third week of the cycle. 

Treated patients with an intact uterus should be monitored closely for 
signs of endometrial cancer and appropriate diagnostic measures should 
be taken to rule out malignancy in the event of persistent or recurring ab- 
normal vaginal bleeding. 


HOW SUPPLIED 
OGEN (estropipate tablets, USP) is supplied as OGEN .625 (0.75,mg estro- 
pipate), yellow tablets, NDC 0074-3943-04; OGEN 1.25 (1.5 mg estropi- 
pate), peach-colored tablets, NDC 0074-3946-04; OGEN 2.5 (3 mg estro- 
pipate), blue tablets, NDC 0074-3951-04; and OGEN 5 (6 mg estropi- 
pate), light green tablets, NDC 0074-3958-13. Tablets of all four dosage 
levels are standardized to provide uniform estrone activity and are 
rooved (Divide-Tab®) to provide dosage flexibility. All tablet sizes of 
GEN are available in bottles of 100. 
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Mycelex-G: 
The original 3-night therapy for 
vulvovaginal candidiasis 


Tied... 


O Efficacy supported by more than 10 
years of worldwide clinical experience. 


O More than 200,000 new prescriptions in 
1983 in the U.S. alone.' 
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G 100mg 


Trusted... 


o Clinical* and mycologic curet after 3 
nights of treatment.+ 


o Low relapse or reinfection rate one 
month after treatment. 


O Low (1.6%) incidence of side effects. ' 


ex- 


(clotrimazole) Vaginal Tablets 





Mycel 


Easy-to-use... 


O Easy to handle non-waxy tablets 
disperse quickly without the mess and 
leakage of suppository “meltables’’ 


o Non-waxy tablets are simple to position 
with applicator or by hand. 


0 Compliance is encouraged by the 
simple-to-follow 3-night regimen and 
easy-to-remember “before bedtime” use. 


Caution: Federal law prohibits dispensing without prescription. 


7 Vaginal Tablets and applicator 


Reference 


1. Data on file, Miles Pharamaceuticals. 

*Absence of signs and symptoms. 

tNegative cultures. 

+For pregnant patients, the 7-day course of therapy must be used. yce ec 


Please see next page for Brief 
Summary of prescribing 


information. pee, te 100 mg vaginal tablets 


MILES 
Miles Pharmaceuticals 
Division of Miles Laboratories, Inc. awe 
West Haven, Connecticut 06516 USA Miles Pharmaceuticals 


© 1984, Miles Pharmaceuticals Division of Miles Laboratories, Inc. 
. 


Patient accepted, 
non-waxy, 
3-night therapy 


-Q 


(clotrimazole) voro sona enes 


ACTIONS: Clotrimazole is a broad-spectrum antifun- 
al agent that inhibits the growth of pathogenic yeasts. 
lotrimazole exhibits fungicidal activity in vitro against 

Candida albicans and other species of the genus 

Candida. 

No single-step or multiple-step resistance to clotri- 
mazole has developed during successive passages of 
Candida albicans. 

INDICATIONS: Mycelex-G Vaginal Tablets are indi- 

cated for the local treatment of vulvovaginal candidi- 

asis. The diagnosis should be confirmed by KOH 
smears and/or cultures. Other pathogens commonly 
associated with vulvovaginitis (Tichomonas and 

Hemophilus vaginalis) should be ruled out by appropri- 

ate laboratory methods, 

CONTRAINDICATIONS: Mycelex-G Vaginal Tablets 

are contraindicated in women who have shown hyper- 

sensitivity to any components of the preparation. 

PRECAUTIONS: Laboratory Tests: Hf there is a 

lack of response to Mycelex-G Vaginal Tablets, appro- 

priate microbiological studies should be repeated to 
confirm the diagnosis and rule out ather pathogens 
before instituting another course. of antimycotic 
therapy. 

Application of “C-labeled clotrimazole has shown 
negligible absorption (peak of 0.03 mcg/mi of serum 
24 hours after insertion of a 100 mg tablet) from both 
normal and inflamed human vaginal mucosa. 

Usage in Pregnancy: While Mycelex-G Vaginal 
Tablets have not been studied in the first trimester of 
pregnancy, use inthe second and third trimesters has 
not been associated with ih effects. Follow-up reports 
now available on 71 neonates of 117 pregnant patients 
reveal no adverse effects or complications attributable 
to Mycelex-G meee 
ADVERSE REACTIONS: Eighteen (1.6%) of the 1116 
patients treated with Mycelex-G in double-blind stud- 
ies reported complaints during therapy that were pos- 
sibly drug-related, Mild burning occurred in six patients 
while other complaints, such as skin rash, itching, vul- 
val irritation, lower abdominal cramps and bloating, 
slight cramping, slight urinary frequency, and burning 
or irritation in the sexual partner, occurred rarely. 
DOSAGE AND ADMINISTRATION: The recom- 
mended dose is one tablet a day for seven consecu- 
tive days. Recent studies indicate that an alternative 
regimen of two tablets a day for three consecutive 
days is similarly effective in nonpregnant patients; 
however, in pregnant patients the three-day treatment 
course did not prove to be effective and is therefore 
not recommended. They shouid receive the seven-day 
treatment, Using the applicator supplied, insert one or 
two tablets intravaginaily preferably at bedtime. 

in the event of treatment failure, other pathagens 
commonly responsible for vaginitis should be ruled out 
before instituting another course of antimycotic ther- 
apy. There are no studies to show whether a second 
course of clotrimazole would be affective in patients 
who fail to respond to the initial course. 

HOW SUPPLIED: Mycelex-G Vaginal Tablets 100 

mg, white, tear-drop-shaped, uncoated tablets, sup- 

plied in a strip of seven tablets with plastic applicator 
and patient leafiet of instructions. 

Do not store above 35°C (95°F). 








DPSC Stocked: NSN 6505-01-090-6795 
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ULTRASOUND IN 
OBSTETRICS AN 
GYNECOLOGY 


By Patricia Ann Athey, M.D. and Frank P. Hadlock, 
M.D.; with 11 contributors. 

The Journal of Clinical Ultrasound said of the last 
edition, ©. . . one can recommend it almost without o 
reservation. . . the organization and layout of the 
book is excellent . . . | consider this book o must..." 
Totally revised and updated, this edition presents. 
host of new features, including complete details on 
extremity evaluation. . . discussions of new trends i 
fetal dating and detection of fetal growth retarda- 
tion. . . more than 300 new illustrations . . . and: 
seven totally new chapters on: 

sonographic evaluation of fetal well-being 
vaginal abnormalities 
uterus: abnormalities of the endometrial cavity 
adnexa: neoplasms 

pelvic inflammatory disease 

ectopic pregnancy 

ultrasound evaluation of the infertility patient 
February, 1985. Approx. 384 pages, 763 illustrations. 
(Book Code: 2130-5) About $54.95. 


Save time, call FREE: 
1-800-345-8500, ext. 15. 
Our hotline is open 24 hours. day, 


7 days a week. Be 
AMS995-031 


MOSG8Y 


seen se mee amma mn minh el i mins sh ee Nie ninth a, inten 


YES! Please send my 30-day OFFICE TRIAL copy | 
of ATHEY (2130-5) About $54.95 : 
© Bill me, plus shipping charges 

C) Payment enclosed O MesterCard E VISA 
Card # Exp. date 
Name 
Address eres 


City nee aera 
State Zip. 
Bus, phone .. > ~ pa Peedi sal 
0 Add me to your mailing list. (No purchase necessary) 
Specialty oe eons 
To properly process Purchase Orders and for more pere 
sonal service, mail this coupon to: Linda Anderson, The. 
C.V. Mosby Company, 11830 Westline Industrial Dr. St; 
Louis, MO 63146 
30-day approval good in U.S. and Canada. PRICES SLIGHTLY 

HIGHER OUTSIDE U.S, Outside U.S. and Canada, please pay 

by check or money order in dollar equivalent. ALL PRICES. 
SUBJECT TO CHANGE. Add applicable salestax. .. : 


AMS995-031-( 
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INFORMATION FOR AUTHORS 
Editorial policies 

The requirements for manuscripts submitted to the American 
Journal of Obstetrics and Gynecology conform to the “Uniform 
Requirements for Manuscripts Submitted to Biomedical Jour- 
nals” established by the International Committee of Medicai 
Journal Editors and published in Annals of Internat Medicine 
1982;96(6):766-71. Certain requirements unique to our JOURNAL 
are provided in Information for Authors, published in each issue of 
the JOURNAL, and in more detail in the Guide to Writing for the 
American Journal of Obstetrics and Gynecology. The latter may 
be obtained from The C. V. Mosby Company or the Editors on 
request. 

Manuscripts should be submitted to one of the three Editors as 
follows: (1) Dr. Brewer—all articles originating from the south- 
eastern quadrant of the United States or Canada and those 
presented before one of the official sponsoring societies; (2) Dr. 
Zuspan-—articles from the northeastern quadrant of the United 
States, Japan, Israel, Italy, and England, articles written for 
Clinical Opinion and Current Development, and Letters to the 
Editors; (3) Dr. Quilligan—articles from the north central states 
(including Ohio), states west of the Mississippi, Hawaii, Alaska, 

cand abroad (except Japan, Israel, italy, and England). 
“Most of the provisions of the Copyright Act of 19%6 became 
effective on January 1, 1978. Therefore, all manuscripts must be 
accompanied by the following written statement, signed by one 
author: “The undersigned author transfers all copyright ownership 
of the manuscript [title of article] to The C. V. Mosby Company 
in the event the work is published. The undersigned author 
warrants that the article is original, is not under consideration by 
another journal, and has not been previously published. I sign for 
and accept responsibility for releasing this material on behalf of 
any and all co-authors.” Authors will be consulted, when possible, 
regarding republication of their material. 

When submitting a manuscript, an author should include, if 
applicable, a full statement about all submissions and prior reports 
in any medium that might be regarded as prior or duplicate 
publication of the same or similar work, Articles previously 
published in another language will not be considered. 

It is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority. Articles dealing with human experimentation 
that require local institutional approval must have this. approval 
prior to submission of the article for publication and it should be 
so indicated in the Methods section. Reports of experiments on 
animals must indicate which guidelines for the care and use of the 
animals were followed. 

Statements and opinions expressed in the articles and commu- 
nications herein are those of the author(s) and not necessarily 
those of the Editor(s) or Publisher and the Editor(s) and Publisher 
disclaim any responsibility or liability for such material. Neither 
the Editor(s) nor the Publisher guarantees, warrants, or endorses 
any product or service advertised in this publication, noe do they 
guarantee any claim made by the manufacturer of such product or 

“service, 

-; General requirements for preparation of manuscripts 

The original and two good-quality copies of the manuscript and 
ree glossy prints of illustrations are required. 
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Manuscripts must be typed double spaced on one side only on 


22 by 28 cm (8 1/2 by 11 inch) white bond paper with 1 inch.” 


margins at top, bottom, and sides. Number pages consecutively in 
the upper right-hand corner in the following order: title page, 
abstract, body of text, references, legends, and tables. 

Title page. The title page should contain in sequence the title 
(concise and suitable for indexing purposes); author line with first 
name, middle initial, and last name of all authors and their highest 
academic degree (both M.D. and Ph.D. are acceptable); city(ies), 
state(s) in which the study was conducted; departmental, division- 
al, and institutional affiliations at the time the study was. per- 
formed; acknowledgement of source(s) of support; presented line 
if applicable; disclaimers, if any; name and address of author to 
whom requests for reprints should be addressed (if reprints will 
not be available, it should be so stated); and name and address of 
author responsible for correspondence concerning the thanuseript 
if different from author to whom reprint requests are addressed: 
At the bottom of the title page supply a short title for the running 
head not exceeding 52 characters (including word spaces). 

Abstract page and key words/phrases. On manuscript page.two 
is the abstract, also typed double spaced with the required margins 
and headed by the title of the article and author(s) name, 
Abstracts for regular articles, Current Investigation, Clinical’: 
Opinion, and Current Development may not exceed 150 words, 
Abstracts for case reports and brief communications may not 
exceed 50 words. Below the abstract list 3 to 5 key words or short 
phrases for indexing purposes. 

Text. Do not hesitate to write your manuscript in the first- 
person, active voice if it is more appropriate to the information you 
wish to convey. The passive voice is generally more effective for 
describing techniques or observations since the emphasis is on the 
“action” rather than the person performing the action. 

Only standard abbreviations are to be used, Consult the Council 


of Biology Editors Style Manual or the AMA's Manual for: 


Authors and Editors. Abbreviations in the title are not acceptable. 
They should be avoided, if possible, in the abstract. In the text 


they should be kept to a practical minimum. The full term for ~: 


which an abbreviation stands should precede its first use in the 
text unless it is a standard unit of measurement. 

Either the generic, chemical, or proprietary names of drugs may 
be used. If the generic or chemical name is used, authors may, if 
they desire, insert the proprietary name in parentheses after the 
first mention in the text, with the name of the manufacturer and 
city and state. 

Regular articles are customarily organized into the following 
sections: an introduction and headings that identify Material and 
Methods, Results, and Comment. Authors may wish to summa- 
rize their findings in a short paragraph at the end of the Comment ` 
section. This format may not be appropriate for some types of 
articles. 

In the introduction, state concisely the purpose and rationale for 
the study and cite only the most pertinent references as back- 
ground. 

In the Material and Methods section describe briefly {but in 
sufficient detail to permit other workers to evaluate and reprodticé. 


the results) the plan, patients and/or experimental animals and: 


controls, methods and procedures utilized, and statistical meth“ 
od{s) employed. ‘ 











In the Results: section present the detailed findings. Include 
mentions: of all tables and/or. figures. Avoid duplication of text 
and supporting material. Emphasize only your important observa- 
tions; do-not compare your observations to those of others. Such 
comparisons and comments are reserved for the Comment sec- 
tion. 

In the Comment section state the importance and significance 
of your findings but do not repeat the details given in the Results 
section. Limit your opinions to those strictly indicated by the facts 
in your report. Compare your findings with those of others. No 
new data should be presented in this section. 

Acknowledgements. Acknowledge only persons who have made 
substantive contributions to the study. 

References. Number references consecutively in the order in 
which they are mentioned in the text. Use the format of the U.S. 
‘National Library of Medicine in Cumulated Index Medicus. 
Journal titles should also conform to abbreviations used in 


i Cumulated Index Medicus. 


Illustrations and tables. A reasonable number of halftone and 
line illustrations will be reproduced without charge, but special 
arrangements must be made with the Editors for color reproduc- 
tion. For color photographs, submit original transparencies and 2 
sets of unmounted prints on glossy paper. For black and white 
illustrations, submit 3 sets of 5 by 7 inch (8 by 10 inch maximum) 
unmounted glossy photographic prints. Figures must be cited 
consecutively in the text in Arabic numerals and identified thusly 
on the back of the print (gummed label with author(s) name, title 


of article, number, and top marked clearly). Do not use paper 
clips. Legends must accompany all figures; type double spaced on 
a single sheet of paper if possible and number with manuscript in 
sequence after the references. Titles should be included in the 
legend, not on the print. 

All lettering must be done with commercially available paste-on 
letters (or numbers) or by a professional; typed or freehand 
lettering is not acceptable. Original drawings, appropriately done 
in black India ink, roentgenograms, and other material must be 
submitted as glossy photographic prints. Illustrations will be 
returned only on the author’s request. 

Tables should be typed on separate sheets of paper and included. 
at the end of the text, one to a page. They should be numbered in 
Roman numerals. Each table must be cited in sequence atan 
appropriate point in the text. Captions should be brief yet indicate 
clearly the purpose or content of each table and each column 
precisely defined by headings. Abbreviations and special designa- 
tions should be explained in a footnote to the table. Special 
arrangements must be made with the Editors for elaborate tables 
because of space limitations. 


Illustrations and tables should supplement, not duplicate, the ©. 


text; presentation in either one or the other will suffice. 

Permissions and photographic consent. Previously published 
tables and figures must be correctly referenced and written, 
permission from the copyright holder included with the manu- 
script. Photographs of identifiable persons must be accompanied 
by signed releases or else all recognizable features masked, 


Estimating length of manuscript 


The length of text material (introduction through Comment section) in regular manuscripts accepted for 
publication normally ranges from 750 to 4200 words (an average of 2000 words). A 4200 word text can 
seldom be accepted, especially if tables and figures are included. The average manuscript of 2000 words of 


text with abstract, 3 tables with captions, 2 figures with legends, and references makes a 5,7 page article in 
the JOURNAL. The 2000 words of text alone make approximately 8 pages of manuscript typed double 
spaced with the required | inch margins (approximately 250 words per page). An average table or figure 
published in the JOURNAL is equivalent to approximately 500 typed words in manuscript. Thus if a greater 
number of illustrations and tables are used, the length of the text should be adjusted accordingly. 





Requirements for special sections 

Case reports and brief clinical and basic science communica- 
tions. Limit of 700 words, 2 references. Include abstract of 50 
words maximum, 3 to 5 key words/phrases for indexing purposes, 
and short title. If tables and/or figures or used, an equivalent 
number of words must be deducted from the total (see “Estimat- 
ing Length of Manuscript”). 

Current Investigation. Same requirements as for a regular 
article. 

Clinical Opinion. Limit of 3000 words, 16 references. Include 
abstract of 50 to 150 words, 3 to 5 key words/phrases, and short 
title. Submit to Dr, Zuspan. 

Current Development. Limit of 6000 words. Include abstract of 
50 to 150 words, 3 to 5 key words/phrases, and short title. Submit 
to Dr. Zuspan. 
<. ‘Correspondence. Two types of correspondence will be consid- 
“ered for publication. (1) A Letter to the Editors commenting on an 
“article that has appeared in the JOURNAL should be brief and 
directly, related to the published article. The editorial staff 

réserves the right to shorten letters if necessary and to make minor 
editorial alterations without reference to the writer. Letters may 
be published together with a reply from the original author. As 
space for letters is limited, only a selection of letters submitted 
may be published. (2) A brief case presentation or a short report 
of a pertinent observation in the form of a Letter to the Editors 
will be ‘considered for publication. All letters should be typed 
double spaced. Letters should be sent to Dr. Zuspan. 
Announcements. Announcements of major meetings and other 
significant activities must be received at least 8 weeks before the 
desired month of publication. All announcements carry a charge 


of $45.00 U.S. and the fee must accompany the request to publish. 
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‘In clinical trials involving morë 
than 10,000 women worldwide, 
NORDETTE proved to be a highh 
effective oral contraceptive with“ 
excellent cycle control and. a-ve 
low incidence of common side- 
effects, including breakthrough © 
bleeding and spotting.* 


THE DOSAGE 
IS RIGHT 


Each tablet contains an ultra low 150 
meg levonorgestrel and an ultra 
30 mcg ethinyl estradiol. It’s the 
right dosage for the right balance 
throughout the cycle. 


THE CHEMISTRY 
IS RIGHT 


While some short-term studies! 
‘have shown significant lipid 
changes, separate, carefully con 
trolled long-term studies. have 
shown no significant changes in 
total cholesterol, HDL cholesterol. 
and triglycerides with NORDETTE 
at 12 months.*** 
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“Serious as well as minor adverse reactions have been reported 00 
following the use of all oral contraceptives. 


See important information on reverse page. 


estradiol, Wyeth. 


THE ULTRA LOW DOSE ORAL CONTRACEPT JE 
able in 21-and 28-day dosage regimens. ` oe ea ~~ WITH THE RIGHT PROFILE. 











; ans ant Usage-—NORDETTE* is indicated for the prevention of 
> pregnancy in women who elect to use oral contraceptives (OC's) as a 
method of contraception. 

-Seatraindications—-OC's should not be used in women with any of the 
following conditions: 1. Thrombophiebitis or thromboembolic disorders, 
=. A past history of deep-vein thrombophiebitis or thromboembolic disor- 
Gers. 3. Gerebral-vascular or coronary-artery disease. 4. Known or sus- 
“pected carcinoma of the breast. 5. Known or suspected estregen-depen- 
dent neoplasia. 6. Undiagnosed abnormal genital bleeding. 7 Known or 
suspected pregnancy (see Warning No. 5). 8. Benign or malignant liver 
«tumor which developed during use of OC's or other estrogen-contaming 
<. products. 

‘Warnings 


: Gigarette smoking increases the risk of serious cardiovascular 
‘side effects from oral contraceptive use. This risk increases with 
‘age and with heavy smoking (15 or more cigarettes per day) and 
is quite marked in women over 35 years of age. Women who use 
‘oral contraceptives should be strongly advised not to smoke. 


The use of oral contraceptives is associated with increased risk of 
several serious conditions, including thromboembolism, stroke, 
myocardial infarction, hepatic adenoma, gallbladder disease, hyper- 
tension. Practitioners prescribing oral contraceptives should be 
farniliar with the following information relating to these risks. 


1. Thromboemboiic Disorders and Other Vascular Problems——An 
cAncreased risk of thromboembolic and thrombotic disease associated with 
suse of OC's is well established. Three principal studies in Great Britain 
and.3 in the U.S. have demonstrated increased risk of fatal and nonfatal 
venous thromboembolism and stroke, both hemorrhagic and thrombotic 
These studies estimate that users of OC's are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS-—In a collaborative American study of 
cerebrovascular disorders in women with and without predisposing 
causes, it was estimated that the risk of hemorrhagic stroke was 
2.0 times greater in users than nonusers and the risk of thrombotic 
stroke was 4 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION (MI)—-An increased risk of MI associated 
, With the use of OC's has been reported, contirming a previously sus- 
pected association. These studies. conducted in the UK, found, as 
expected, that the greater the number of underlying risk factors tor coro- 
hary-artery disease (cigarette smoking, hypertension, hypercholesterole- 
Mia. obesity, diabetes, history of pre-eclamptic toxemia) the higher the 
tisk of developing MI, regardiess of whether the patient was an OC user 
or not. OC's, however, were found to be a clear additional risk factor. In 
terms of relative risk, it has been estimated that OC users who do not 
smoke (smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not smoke 
OC users who are aiso smokers have about a 5-told increased rsk of fata! 
Mi-compared to users who do not smoke, but about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore. 
amount of smoking is also an important factor. In determining importance 
ot these relative risks, however, baseline rates for various age Groups 
must be given serious consideration. Importance of other predisposing 
conditions mentioned above in determining relative and absolute risks has 
“inotas yet been quantified; quite likely the same synergistic action exists, 
“but perhaps to a lesser extent. 
“RISK OF DOSE—In an analysis of data derived from several national 
-padverse-reaction reporting systems, British investigators concluded that 
tisk of thromboembolism, including coronary thrombosis, 1s directly 
felated to dose of estrogen in OC's. Preparations containing 100 mcg or 
` ore of estrogen were associated with higher risk of thromboembolism 
than those containing 50-80 meg. Their analysis did suggest, however, 
that quantity of estrogen may not be the sole factor involved. This finding 
has been confirmed in the U.S, 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES—A 
large prospective study carried out in the UK estimated the mortality rate 
per 100,000 women per year trom diseases of the circulatory system for 
: users and nonusers of OC's according to age, smoking habits, and 
duration of use Overall excess death rate annually from circulatory dis- 
eases for OC users was estimated to be 20 per 100,000 (ages 15-34 —- 
$7100,000; ages 35-44 —-33/100.000; ages 45-49— 140/100,000). risk 
“being concentrated in older women, in those with jong duration of use, 
and in cigarette smokers. It was not possible, however, to examine inter- 
telationships of age, smoking, and duration of use. nor to compare 
effects of continuous vs. intermittent use. Although the study showed & 
10-fold increase in death due to circulatory diseases in users for 5 or 
more years, all these deaths occurred in women 35 or cider, Until arger 
numbers of women under 35 with continuous use for 5 or more years are 
available, it is not possible to assess magnitude of relatve risk for this 
younger group. Available data from a variety of sources have been ana- 
lyzed to estimate risk of death associated with various methods of contra- 
ception. Estimates of risk of death for each method include combined risk 
of contraceptive method (e.g., thromboembolic and thrombotic disease in 
the case of OC's) plus risk attributable to pregnancy or abortion in event 
of method failure. This latter risk varies with effectiveness of method. The 
Study concluded that mortality associated with ail methods of birth con- 
trol is low and below that associated with childbirth, with the exception of 
OC's in women over 40 who smoke Lowest mortality is associated with 
_ condom or diaphragm backed up by early abortion. Risk of thromboem- 
bolic and thrombotic disease associated with OC's increases with age 
after about 30 and, for Mi. is further increased by hypertension, hyper- 
‘cholesterolemia, obesity, diabetes. or history of pre-eclamptc toxemia, 
and especially cigarette smoking. Physician and patient shouid be alert to 
earliest manifestations of thromboembolic and thrombotic disorders 
{e.g., thrombophiebitis. pulmonary embolism, cerebrovascular insuffi- 
ciency, Coronary occlusion, retinal thrombosis, and mesenteric thrombo- 
sis). Should any of these occur or be suspected, the drug should be 
discontinued immediately. A 4- to 6-fold increased risk of postsurgery 
thromboembolic complications has been reported in OC users 
if feasible, OC's should be discontinued at least 4 weeks before surgery 
+ ofa type associated with increased risk of thromboembolism or pro- 
longed immobilization. 
PERSISTENCE OF RISK OF VASCULAR DISORDERS—Find:ngs from one 
study in Britain involving cerebrovascular disease and another in the U.S. 
concerning MI suggest an increased risk of these conditions in users of 
OC's persists after discontinuation of the OC's. In the British study, risk of 
cerebrovascular disease remained elevated in former OC users for at least 
6 years after discontinuation. In the U.S. study, increased risk of MI 
persisted tor at least 9 years in women 40 fo 49 years old who had used 
OC's tor 5 or more years. Findings in both studies require confirmation 
since they are inconsistent with other published information. 
2. Ocular Lesions—~There have been reports of neura-ocular lesions such 
as optic neuritis or retinal thrombosis associated with use of OC's. Dis- 
continue OC’s if there is unexplained, sudden or gradual. partial or 
complete loss of vision: onset of proptosis or diplop:a, paailledema, or 
retinal-vascular lesions, and institute appropriate diagnostic and therapeu- 
tic measures. 
3. Carcinoma-—Long-term continuous administration of either natural 





or synthetic estrogen in certain animal species increases frequency of 
carcinoma. ot the breast. cervix, vagina, and fiver. Certain synthetic 
progestagens, none currently contained in OC's, have been noted to 
increase incidence of mammary nodules, benign and malignant. in dogs. 
in humans, 3 case-control studies have reported an increased nisk of 
endometrial carcinoma associated with prolonged use of exogenous 
estrogen in postmenopausal women. One publication reported on the 
first 21 cases submitted by physicians to a registry of cases of 'adenocar- 
cinoma of the endometrium in women under 40 on OC's. Of cases found 
in women without predisposing risk factors (e.g, irregular bleeding at 
the time.O€'s were first given, polycystic ovaries}. nearly all occurred in 
women who had used a sequential OC. These are no longer marketed. No 
evidence has been reported suggesting increased risk of endometrial can- 
cer in users of conventional combination or progestogen-orly OC's. Sev- 
eral studies have found no increase m breast cancer in women taking 
OC's of estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC's, found an excess risk 
in subgroups of OC users with documented benign breast cisease 
Reduced occurrence of benign breast tumors in users of OC's has been 
well documented. In summary. there is at present no confirmed evidence 
from human studies of increased risk of cancer associated with OC's. 
Close clinical surveillance of all women on OC's is, nevertheless, essen- 
tial. In ail cases of undiagnosed persistent ar recurrent abrormal vaginal 
bleeding, appropriate diagnostic measures should be taken to rule out 
malignancy. Women with a strong family history of breast cancer os with 
breast nodules. fibrocystic disease, of abnormal mammograms shouid be 
monitored with particular care if they elect to use OC's 

4. Hepatic Tumors—-Benign hepatic adenomas have been found to be 
associated with use of OC's. One study showed that OC's with high hor- 
monal potency were associated with higher risk than lower potency OC's 
Although benign, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemorrhage. This has been reported in short- 
term as well as long-term users. Two studies relate risk with duration of 
use of OC's, the risk being much greater after 4 or more years’ use 

While hepatic adenoma is rare, it should be considered in women pre- 
senting abdominal pain and tenderness. abdominal mass or shock A few 
cases of hepatocellular carcinoma have been reported in women on OC's 
Relationship of these drugs to this type of malignancy is aot known 

5. Use in or Immediately Preceding Pregnancy. Birth Defects in Offspring. 
and Malignancy in Female Offspring—- Use of female sex hormones— 
both estrogenic and progestational agents during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed 
in utero to diethyistilbestrol, a nonsteroidal estrogen, have increased risk 
of developing in later lite a form of vaginal or cervical cancer ordinarily 
extremely rare. This risk has been estimated to be of the order of tin 
1,000 exposures or less. Although there is no evidence now that OC's 
further enhance risk of developing this type of malignancy, such patients 
shouid be monitored with particular care if they elect to use OC's. Fur- 
thermore. 30 to 90% of such exposed women have been found to have 
epithelial changes of the vagina and cervix. Although these changes are 
histologically benign, it is not known whether this condition is a precursor 
of vaginal maiignancy. Male children so exposed may develop abnormali- 
ties of the urogenital tract. Although similar data are not avaiable with 
use of other estrogens, it cannot be presumed they would not induce 
similar changes, An increased risk of congenital anomalies, including 
heart defects and limb detects, has been reported with use of sex hor- 
mones. including OC's, in pregnancy. One case-control study estimated a 
4.7-toid increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a tew days, Data suggest that risk of imb-reduction defects 
in exposed fetuses is Somewhat less than 1 in 1,000 hve births. In the 
past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications, and there is 
no evidence trom well-controlled studies that progestogens are effective 
There is some evidence that tnploidy and possibly other types of poly- 
ploidy are increased among abortuses from women who become preg- 
nant soon atter ceasing OC's. Embryos with these anomalies are virtually 
always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping OC's 
is unknown. Itis recommended that, for any patient who has missed 2 
consecutive periods. pregnancy should be ruled out before continuing 
OC's. If the patient has not adhered to the prescribed schedule, the possi- 
bility of pregnancy should be considered at time of first missed period, 
and turther use of OC's should be withheld unti pregnancy has been 
ruled out. Hf pregnancy is confirmed. the patient shouid be apprised of the 
potential risks to the fetus, and advisability of continuation of the preg- 
nancy should be discussed. It is aiso recommended that women who 
discontinue OC's with intent of becoming pregnant use an alternate form 
of contraception for a period of time before attempting to conceive. Many 
clinicians recommend 3 months, although no precise information is avail- 
able on wh:ch to base this. The administration of progestogen-estrogen 
combinations to induce withdrawal bleeding should not be used as a test 
of pregnancy. 

6. Gallbladder Disease—Studies report increased risk of surgically con- 
firmed gallbladder disease in users of OC's and estrogens. In one study. 
increased risk appeared after 2 years’ use and doubled after 4 or 5 years’ 
use. in one of the other studies. increased risk was apparent between 6 
and 12 months’ use 

7 Carbohydrate and Lipid Metabolic Effects—Decrease in glucose toler- 
ance has been observed in a significant percentage of patients on OC's 
For this reason, prediabetic and diabetic patents should be carefully 
abserved while on OC's. Increase :n triglycerides and total phospholipids 
has been observed in patients on OC's, clinical signiticance of this finding 
remains to be defined 

8. Elevated Blood Pressure— increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may occur 
within a few months of beginning OC's. In the Ist year of use. prevalence 
of womer with hypertension is low n users and may be no higher than 
fhat of a compara group of nonusers Prevalence in users increases, 
however, with longer exposure, and in the 5th year of use 1 24 to 3 
times the reported prevalence in the ist year. Age is also strongly corre- 
lated with development of hypertension in OC users Women who preve 
ously have had hypertension during pregnancy may be more likely to 
develop elevation of blood pressure on OC's. Hypertension that develops 
as a result of taking OC's usually returns to normal after discontinuing the 
drug. 

9. Headache—Onset or exacerbation of mugraine or development of head- 
ache of a new pattern which is recurrent, persistent, of Severe, requires 
discontinuation of OC's and evaluation of the cause. 

10. Bleeding irveguiarities—-Breakthrough bleeding, spotting. and amen- 
orrhea are frequent reasons for patents discontinuing OC's. In break- 
through bleeding. as in ali cases of regular vaginal bleeding. nonfune- 
tional causes should be borne in mind. in undiagnosed persistent or 
recurrent abnormal bleeding fram the vagina. adequate diagnostic mea- 
sures are indicated to rule out pregnancy or malignancy. If pathology has 
been excluded. time or change te another OC may solve the problem 
Changing to an OC with a higher estrogen content. while potentially useful 


in minimizing menstrual irregularity; should be dane only ifnecessary, 
‘since this may increase risk of thromboembolic disease. Women with 
past history of oligomenorrhea or secondary amenorrhea of young 
women without regular cycles may have a tendency to remain anovulato 
or to become amenorsheie after discontinuing O's. Women with these 
preexisting problems shouid be advised of this possibility and encourag: 
to use other methods. Post-use anovulation. possibly arolanged, may 
aiso occur in women without previous irregularities 
11. Ectopic Pregnancy--Ectopic as well as intrauterine pregnancy may 
occur in contraceptive failures. 
12. Breastfeeding -OC's given in the postpartum period may interfere 
with lactation and decrease quantity and quality of breast milk. Further- 
more, a smail fraction of the hormones in OC's has been identified in thi 
miik of mothers on OC's: effects, if any, on the breast-fed chid have not 
been determined. if feasible, defer OC's until infant has been weaned 
Precautions-——GENERAL— 1. A complete medical and family history 
should be taken prior to initiation of OC's. Pretreatment and periodic 
physical examinations should mclude special reference to blood pressur 
breasts, abdomen and pelvic organs, including Pap smear and relevant 
laboratory tests. As a general rule OC's should not be presenbed for 
longer than 1 year without another physical examination 
2. Under influence of estrogen-progestogen preparations, preexisting 
uterine lecomyomata may increase in size. 
3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious 
degree. Patents becoming significantly depressed while on OC's shouid 
stop OC's and use an alternate method to try to determine whether the 
symptom is drug-related 
4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution. and only with careful monitonng, in patients wi 
conditions which might be aggravated by fluid retention, such as convul 
sive disorders, migraine syndrome, asthma, or cardat or renal 
insufficiency. 
5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. if jaundice develops, OC's 
should be discontinued. 
6. Steroid hormones may be poorly metabolized in patients with impaire: 
ler function and should be administered with caution 
7. OC users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. Clinical significance 
undetermined, 
8. Serum folate levels may be depressed by OC's. Since the pregnant 
woman is predisposed to development of folate deficiency and incidence 
of folate deficiency increases with increasing gestation, itis possible tha 
if a woman becomes pregnant shortly after stopping OC's, she may have 
a greater chance of developing folate deficiency and complications attrib 
uted to this deficiency. 
tntormation for the Patient—See Patient Package Labeling. 

Tests}. The pathologist should be advised of OC therapy 
when relevant specimens are submitted 
2. Certain endocrine- and liver-function tests and bloog components mar 
be affected by estrogen-containing OC's: 
a. Increased suifobromophthalein retention. 
b. Increased prothrombin and factors Vil, Vill, 1X, and X; decreased 
antithrombin 3; increased norepinephrine-induced platelet aggregab lity. 
c. Increased thyroid-binding globulin (TBG) leading to increased cireulat 
ing tota!-thyroid hormone, as measured by orotem-bound iodine (PBI), 
14 by column, or T4 by radioimmunoassay. Free T3 resin uptake 1s 
decreased, reflecting the elevated TBG; free T4 concentration 1s unaiterec 
d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test 
Drug interactions — Reduced efficacy and increased incidence of break- 
through dieeding have been associated with concomitant use of rifampin 
A similar association has been suggested with barbiturates, phenylbuta- 
zone phenytoin sodium, ampicillin and tetracycline 
Carcinogenesis, is, impairment of Fertitity--See Warsings 
section #3, 4, and 5 tar information on carcinogenesis, mutagenesis, 
and impairment of fertility. 
Abt wa Ar X. See Contraindications, Warnings 
Nursing See Warnings. Because of the potential for adverse 
reactions in nursing infants trom oral contraceptive tablets, a decision 
should be made whether to discontinue the drug, taking info account the 
importance of the drug to the mother. 
Adverse Reactions——An increased risk of these serious adverse reactior 
has been associated with use of OC's (see Warnings): thrombophlebitis, 
pulmonary embolism, coronary thrombosis, cerebral thrombosis, cere- 
bral hemorrhage, hypertension, gallbladder disease. benign hepatomas, 
congenttal anomalies. There is evidence of an association between the 
following conditions and use of OC's although additional confirmatory 
Studies are needed: mesenteric thrombosis. neuro-ocular lesions, €. 9.. 
retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients on OC's 
and are believed to be drug-related. Nausea and/or vomiting, usually the 
most common adverse reactions, occur in approximately 10 percent or 
less of patients during the first cycle. Other reactions. as a genera! rule, 
are seen much less frequently or only occasionally. Gastrointestinal symp 
toms (such as abdominal cramps and bloating): breakthrough bleeding, 
Spotting, change in menstrual flow; dysmenorrhea, amenorrhea curing 
and atter treatment. temporary infertility after discontinuance. of treat- 
ment: edema: chioasma or melasma which may persist, breast changes. 
tenderness, enlargement, and secretion: change in weight (increase or 
decrease): change in cervical erosion and cervical secretion: possible 
diminution in lactation when given immediately postpartum, cholestatic 
jaundice, migraine: increase in size of uterine leiomyomata; rash 
(allergic), mentai depression; reduced tolerance to carbohydrates; vagina 
candidiasis; change in corneal curvature (steepening), intolerance to con 
tact lenses. 
The following adverse reactions have been reported in users of OC's, anc 
the association has been neither confirmed nor refuted: premenstrual-likt 
syndrome, cataracts, changes in libido, chorea, changes in appetite, cys 
titis-like syndrome, headache, nervousness, dizziness, hirsutism, loss 0! 
scalp hair, erythema multiforme. erythema nodosum, hemorrhagic erup- 
tion, vaginitis, porphyria. 
Acute Overdese—Serious iii effects have not been reported following 
acute ingestion of large doses of OC's by young children. Overdosage 
may Cause nausea, and withdrawal bleeding may occur in femaias, 
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There are at least two times in a physician’s life taat 
possession of all knowledge seems to be a certainty. The 
first is upon graduation from medical school. Havng 
gone through the agony of the basic science years in 
which the foundation for a lifetime in medicine is im- 
printed and then taking this knowledge to patier ts’ 
bedsides, where success in resolving patients’ problems 
can be achieved-under the tutélage of the best instruc- 
tors, gives one, a feeling of invincibility. This feeling 
lasts until about the first day of the internship when 
the reality that you are suddenly on your own becomes 
apparent. You realize that there is much more to med- 
icine than you were taught in medical school. The sec- 
ond period in which physicians become reasonably cez- 
tain that they know it all is in the latter portion of the r 
chief residency. They have, after all, worked with some 
of the best people in the country and, furthermore, 
have managed patients alone. This feeling usually lasts 
until their first difficult case in private practice and thea 
suddenly they realize they were not alone in their 
residency, but they are now. 

I doubt that there is really any day in a medical caree~ 
when deep in their soul physicians truly believe tha: 
they know it all. If there are such persons, and there 
might be a few, they are a great danger to their patients 
Medicine is not only a Jealous mistress , requiring much 
of one’s time, but also a jealous school mistress, re- 
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quiring that one learn all the time. All of our state and 
national organizations have recognized this need for 
continuing education. Thirty-five states require a cer- 
tain number of hours of postgraduate education to 


‘keep one’s license current.' The American Board of 


Obstetrics and Gynecology has strongly urged volun- 
tary recertification and in the future will give a time- 
limited certificate that will force retesting the individual 
after 10 years in practice. 

Never before in the field of medicine have we had 
such a varied menu of postgraduate entrées. They in- 
clude journals, books, postgraduate courses, grand 
rounds, and untold numbers of hospital conferences. 

-A brief survey of the cumulative index reveals that 
there are 31 journals that are written in English and 
devote their pages exclusively to the topic of obstetrics 
and gynecology. In the year from June, 1983, to June, 
1984, over 4000 articles were published in these jour- 
nals; however, 4000 is an underestimate of what one 
would have to read to truly keep up with the literature 
because many excellent obstetric and gynecologic ar- 
ticles are written in nonspecialty journals such as The 
New England Journal of M edicine, The Journal of the Amer- 
ican Medical Association, and many others. To be truly 
abreast of the literature, an obstetrician/gynecologist 
would have to read more than 10 articles per day, 365 
days per year. I do not wish to intimate that all 4000- 
plus articles are worth reading. Many of them are not; 
they are simply another article that someone has written 
to achieve tenure rather than to énlighten the reading 
public. However, the number of articles cluttering the 
literature for purposes other than scientific advance- 
ment is not the subject of this talk, so 1 will simply say 
that it poses a dilemma of choice for the reading ob- 
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Fig. 1. Preferred learning style index applied to the best group (B). A positive score represents a 
discovery learner and a negative score represents a receptive learner. 


Table I. Practice specialty 





Table II. Type of practice 





Best group 





Average group 






Obstetrics/ 197 86 


Gynecology ; 
Obstetrics , 3 1 32 l 
Gynecology 29 13 .22 ll 


Total 229 200. 


stetrician/gynecologist. A part of the dilemma is self- 
solving because some journals arrive free on one’s door- 
step, such as Contemporary Ob/Gyn and the Journal of 
Reproductive Medicine, and others such as Obstetrics and 
Gynecology are received because of membership in the 
American College of Obstetricians and Gynecologists. 
The absolute explosion in the number of obstetric 
and gynecologic postgraduate courses during the past 
10 years is undoubtably a tribute to the desire for med- 
ical education and the current income tax structure, 
One can go to‘Europe to learn the finer aspects of 
delivering a baby in the United States or go on a ship- 
board cruise to learn the latest in the treatment of in- 
fertility. There are those who would argue that it might 
bė better to send the infertile couple on the cruise and 
have the physician stay at home. Out of interest I have 
saved all of the postgraduate brochures that I have 
received in the mail over the past year, which certainly 
does not include all of the postgraduate courses given 
during the year. There were 68 brochures received in 
my office. The meetings lastéd from 1 to 16 days, with 
from 6 to 44 hours of instruction involving from 2 to 
87 instructors. The average meeting lasted 3 days and 






Best group Average group 


Sclo* , 62 27 87 43 
Groupt 121 53 56 28 
Health maintenance 1 0 3 l 
organization 
Partnership 38 17 44 22 
Other 7 3 10 5 
*p < 0.001. 
tp < 0.001. 


utilized 13 instructors. This list did not include the 
American College of Obstetricians and Gynecologists’ 
annual or sectional meetings or any of the regional 
society meetings such as those of the Pacific Coast Ob- 
stetrical and Gynecological Society, the Central Asso- 
ciation of Obstetricians and Gynecologists, and the 
South Atlantic Association of Obstetricians and Gyne- 
cologists. It was impossible for me to find an absolutely 
complete listing of all the postgraduate courses in our 
specialty. The best I could find was in the Ob/Gyn News, 
which listed 86 courses over the period of August to 
December, 1984. If this sample is representative, 
roughly 200 courses are given each year. We can assume 
from the general figures given above that the 200 
courses would utilizé 2600 instructors for 3 days. Since 
there are about 1600 full-time physician faculty mem- 
bers in médical schools,? each would be teaching one 
to two postgraduate courses per year. This would seem 
to be a modest commitment; however, the major bur- 
den of teaching these postgraduate courses falls on a 
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Table III. Type of school of medicine 












Best group Average groub 





State* 99 49 135 Eg 
Private 100 50 92 40 
Other 1 2 

*p < 0.001. 


small proportion of this total faculty, creating signifi- 
cant periods of travel time for those actively engaged 
in postgraduate education. 

Without going into the number of new textbooks 
written each year or the number of local conferences 
such as grand rounds and perinatal conferences, it 
seems apparent that we have a massive educational ef- 
fort being put forth in the United States. It is exper.sive 
in time and money. Miller’ estimated in 1977 that the 
cost of continuing medical education in the United 
States was almost $2 billion if one includes lost physician 
time. That figure has probably increased substant ally 
by 1984. Is it being utilized efficiently, who is usinz it, 
and does it really lead to better patient care? 

We have attempted to answer some of the above ques- 
tions by using a different approach, a survey of what 
some people in practice are actually doing. The survey 
was constructed and sent to all of the chairmen of ob- 
stetrics and gynecology departments in the United 
States. The instructions to the chairmen were to pick 
the five best practitioners in the community and five 
average practitioners and send to each a precoded sar- 
vey. The survey included general data, such as the med- 
ical school from which the physician graduated, year 
of graduation, rank in the class, and specific questicns 
designed to determine how physicians obtained thair 


postgraduate education and how this correlated w th 


their learning style. The learning style was assessed by 
use of a questionnaire that had been developed by tne 
Division of Education of the University of Wisconsin 
(unpublished study by H. S.), tested on medical stu- 
dents, and found to correlate very well with whether a 
person learned best in an isolated atmosphere, by read- 
ing, or in a large group environment such as a class- 
room session. 

One hundred twenty-five chairmen received the ma- 
terial. Many did not participate in the study becauze 
they did not have a large enough group in the town in 
which the medical school was located to choose the two 
groups or because they felt that choosing two groups 
(one being the best practitioners) might disturb towr- 
gown relationships—I understand their concerns. I 
want to thank very much those chairmen who did par- 
ticipate in the study. I realize it took valuable time ta 
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Table IV. Academic standing 












Best group Average group 


Quadrant 


Not given 9 4 12 6 

Upper* 113 49 74 37 

Upper middle 84 37 83 4] 

Lower middle 20 9 28 14 

Lower 3 l 3 l 
*p < 0.001. 


Table V. Location of residency 











Best group Average group 

% 

Private* : 46 20 58 29 

Universityt 130 57 95 47 

County _ 387 16 25 13 

Federal 7 3 4 1 

Other 9 4 21 10 
*p < 0.001. 

tp < 0.01. 


convince their colleagues in town to complete the ques- 
tionnaire. I also realize that making the chairmen the 
sole judge of who are the best practitioners introduces 
potential bias, but I know of no objective way to make 
this judgment. In general, I do feel that the chairman 
is in a unique position to see which physicians in the 
hospital or community seem to have the fewest errors 
in their practice. 

Four hundred twenty-nine surveys were returned 
from 67 different institutions. As you can see (Table 
I), the two groups were quite equally divided and were 
primarily in the practice of obstetrics and gynecology. 
Eighty-five percent of the best group and 74% of the 
average group had part-time appointments in the med- 
ical school, indicating that the chairman had ample op- 
portunity to observe the activities of the participants. 

There were some interesting differences in the two 
groups. Significantly more of the best practitioners 
were in group practice (Table I). Significantly more of 
the average practitioners graduated from state schools: 
59% compared to 49% in the best group (Table III). 
Significantly more of the best group were in the upper 
quarter of their class (Table IV) and were AOA 16% 
versus 9% (p < 0.001). The best group were more likely 
to have received their residency training in university 
hospitals (Table V) and had more postresidency train- 
ing. Twenty-four percent of the best group and 17% 
of the average group had taken postresidency training 
(p < 0.001). However, most of this postresidency train- 
ing did not lead to a subspecialty, since only 4% of the 
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Table VI. Reading of journals 











Degree of Degree of 

n % importance* n % importance 
AMERICAN JOURNAL of OBSTETRICS and GYNECOLOGY 150 66 2.5 121 60 2.2 
Obstetrics and Gynecology 211 92 1.9 174 87 1.9 
Journal of Reproductive Medicine 141 G2 3.9 106 53 3.4 
Contemporary Ob/Gyn 195 &5 2.7 152 76 2.7 


*Rating scale of 1 to 7, 1 being most important and 7 being least. 


Table VII. Meeting attendance 





Best group 





Average group 


















Degree of 











Degree of 





importance importance 
Annual meeting 157 68.5 1.8 123 61.5 1.8 
District meeting 118 51.5 1.7 92 46.0 1.7 
Local or state meeting 168 73.4 5.0 132 68.0 4.4 





Table VIII. Degree of importance of factors 
in selecting postgraduate courses 
Average 


Best 
group group 


tology. The four most widely read are shown in Table 
VI. Obstetrics and Gynecology was the most widely read, 
92%, and had the highest importance score, 1.9. Con- 
temporary Ob/Gyn, while more widely read than the 
AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY, 


pais ae 1 had roughly the same importance score, The average 
Location 2.9 2.8 number of articles read per month was 3.6 for the best 
ae ere ae a group and 3.7 for the average group, although among 
Length of meeting 44 42 the Board-certified individuals 50% of both groups 


best group and 1% of the average group stated that 
they had a subspecialty. Interestingly, over 40% of both 
groups had done research during their residency. The 
vast majority of respondents were Board certified, 96% 
and 88% of the two groups, respectively. Significantly 
more of the best group had taken the American Board 
of Obstetrics and Gynecology recertification examina- 
tion: 38% in the best group versus 29% in the average 
group (p < 0.01). 

A look at the postgraduate activities of the two groups 
revealed essentially no differences in the areas tested 
regarding reading habits or attendance at meetings. In 
attempting to assess the importance attached by the 
respondent to various questions, such as which journals 
they preferred and other sources of continuing edu- 
cation, we used a rating scale of 1 to 7, 1 being the most 
important and 7 being the least important. 

The questionnaire asked whether they read a num- 
ber of journals including the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY, Obstetrics and Gynecology, 
JAMA, New England Journal of Medicine, Journal of Re- 
productive Medicine, Contemporary Ob/Gyn, Fertility and 
Sterility, Clinical Endocrinology, and Seminars in Perina- 


read seven or more articles per month. 

The articles read were chosen primarily for imme- 
diate clinical relevance, 59% for both groups, as com- 
pared to long-term clinical relevance, 29%, or basic 
science, 10%. The article to be read was chosen pri- 
marily by the title, an importance score of 1.8, as com- 
pared to journal, author, or abstract, importance scores 
of 2.6 to 3.7. 

A surprisingly large percentage of individuals at- 
tended state, district, or national meetings (Table VII), 
and about 90% had attended one or more postgraduate 
courses during the past 3 years. The average number 
attended was slightly in excess of four. The courses 
were chosen primarily because of the topic being pre- 
sented (Table VIII), with speakers and locations of sec- 
ondary importance. The type of course preferred was 
one presenting new techniques, with roughly 75% in- 
dicating this preference. General review courses were 
chosen by only 25%. 

Finally, we surveyed the textbooks found in their 
library. The four most commonly found were Williams 
Obstetrics, Operative Gynecology, Clinical Endocrinology and 
Infertility, and Medical Complications of Pregnancy (Table 
TX lists the percentages and relative importance of 
these texts). Their importance ranking was roughly 
equal to that of the major journals read. 
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Table IX. Textbooks found in physician’s obstetrics/gynecology library 

















niee 
Degree of Degree of 
n % importance % importance 
Williams’ Obstetrics 220 96 2.7 . 179 94 2.7 
Clinical Endocrinology 182 79 2.3 129 64 2.5 
and Infertility 
Operative Gynecology 207 90 2.9 179 89 2.8 
Medical Complications 169 74 2.8 135 67 3.1 
of Pregnancy 





Table X. Preferences in postgraduate continuing education for different types of learners 






Journal club 31.4 
Hospital staff conference 86.3 
University grand rounds 41.2 
Reading literature 82.4 
Postgraduate courses 88.2 
Curbside consultations 45.1 
Self-assessment tests 35.3 
Conventions 66.7 





*Scores according to preferred learning style index (Fig. 1). 


The preferred learning style index is a measure Df 
the style of learning preferred. A negative score inci- 
cates a receptive-style learner who prefers to encounter 
the entire content of what is to be learned in the final 
form. I believe “spoon-fed” is the vernacular. A positive 
score indicates a discovery-style learner, one who pre- 
fers to encounter content in an unstructured way and 
to gather information. This has been tested by one cf 
the authors (H. S.) on medical students accepted to th2 
University of Wisconsin. There was a very good cor 
relation between the discovery-style learner and the 
student who chooses independent studies as well a3 
between the receptive-style learner and the one who 
chooses the regular more traditional curriculum. Fig 
1 shows that there was a Gaussian distribution of the 
learning style index for the best group. It was similar 
for the average group. The mean for the best group 
was 0.57 and for the average group was 1.30. The dis- 
covery-type person tended to prefer a journal club, 
reading the literature, and curbside consultations more 
than the receptive-type (Table X). Discovery-type per- 
sons were more likely to have been in the upper quarter 
of their class (Table XI) and to read 15 or more articles 
per month (Table XII). 

One must be cautious about the conclusions drawn 
from a study such as this because the people surveyed 
are located primarily in a university setting and may 
have little relationship to what an obstetrician and gy- 
necologist in a rural setting may do for his or her post- 


Best croup (%) i 
Receptive Discovery Receptive 
(~5 to ~15)* (+4 to +21) (-6 to —16) 





Average group (%) 





Discovery 
‘+3 to +20) 






40.4 17.9 ` 33.3 
83.0 89.7 88.9 
51.1 43.6 46.7 
95.7 92.3 97.5 
87.2 82.1 93.3 
57.4 53.8 62.2 
29.8 35.9 42.2 
74.5 64.1 73.3 





graduate education. However, within the constraints of 


' the study it is obvious that all practitioners surveyed 


make significant use of many postgraduate educational 
activities. They read more than predicted and they at- 
tend postgraduate courses frequently. The fact that 
there is no difference in the postgraduate activities of 
the best versus the average group can be explained in 
a variety of ways. The first way is that the populations 
may not be different except in the minds of the chair- 
men. This would seem unlikely, since there were sig- 
nificant differences in type of practice, medical school, 
class standing, honors in medical school, postresidency 
training, and recertification. The second explanation 
assumes that the populations are different and that one 
group does practice a better brand of medicine than 
the other. Since both groups have the same postgrad- 
uate exposure, a logical conclusion would be that the 
average group does not benefit to the same degree from 
their exposure as does the best group. This is not to 
say that the average group does not benefit from the 
postgraduate education offered, but they do not seem 
to benefit to the degree that the best group does unless 
they start from a lower base of knowledge, which may 
be the case. 

We have not measured changes in practice patterns 
in this study; however, other studies have attempted to 
do so with varying degrees of success. Sibley et al.* in 
a study of 16 Ontario family physicians, eight study 
physicians, and eight control physicians, gave contin- 
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Table XI. Learning style compared with academic standing 


Receptive Discovery. 
(-3 to —15)* (+4 to +21) 






Average group 















Receptive 
(-6 to ~16) 


Discovery 
(+3 to +20) 





Upper 23/50 46.0 29/45. 64.4 17/39 43.6 22/43 51.2 
Upper middle 23/50 46.0 14/45 31.1 15/39 38.5 16/43 37.2 
Lower middle 4/50 8.0 2/45 4.4 6/39 15.4 4/43 9.3 
Lower 0 0 0/45 0 1/39 2.6 1/43 2.3 





*Scores according to preferred learning style index (Fig. 1). 


' Table XII. Learning style compared with average number of articles read per month 













Best group Average group 






















Discovery 
(+3 to +20) 


Discovery 
(+4 to +21) 


Receptive 
(-3 to —15)* 


Receptive 
(—5 to ~16) 








Number of 
articles read 






<2 ‘1/50 2.0 0/47 0 0/49 0 0/43 0 

3-6 8/50 ` 16.0 4/47 8.5 13/49 26.5 5/43 11.6 
7-10 22/50 44,0 12/47 25.5 14/49 28.6 12/43 27.9 
11-14 9/50 18.0 5/47 10.6 8/49 16.3 7/43 16.3 
>15 10/50 20.0 21/47 45.0 14/49 29.0 24/43 55.8 


*Scores according to preferred learning style index (Fig. 1). 


uing education packages covering commonly encoun- 
tered practice problems and found that the study 
physicians learned from the packages but did not nec- 
essarily change their quality of care. This is a very in- 
teresting study because, while the number of physicians 
studied was small, it was a well designed, well controlled 
trial. In the trial each study physician was given a choice 
of 18 educational packages and then given their first 
and second choice packages (their high-preference 
packages). The authors then selected two packages 
from the. unranked list. The study physicians studied 
all four packages. Chart abstract studies of patient care 
did not show a significant improvement in the care of 
patients with preference package conditions but did 
show a significant improvement in the care of those 
patients having unranked conditions. Since our own 
study demonstrated that the foremost reason for choos- 
ing a postgraduate course is topic, the data of Sibley 
et al. would add further doubt that our study partici- 
pants will alter their practice behavior because of post- 
graduate courses. 

A study demonstrating the effectiveness of contin- 
uing medical education was reported by Handler.’ In 
this study a problem was identified, too many blood 
transfusions, and in one hospital over a 15-year period 
multiple educational conferences were directed toward 
educating the physicians as to when transfusion is truly 
indicated. Peer review meetings were held on a fre- 


quent basis to discuss inappropriate transfusions. They 
demonstrated a significant reduction in blood products 
used in this hospital compared to similar hospitals in 
the area without such an educational effort. 

There are many studies in the literature on the topic 
of continuing medical education. Haynes et al. col- 
lected 248 original articles from the literature and eval- 
uated them for scientific credibility. Only seven studies 
met all of the authors’ criteria for scientific credibility. 
Three of seven studies assessed patient outcomes, and 
only one of these demonstrated improvement in out- 
come. However, in six of the seven studies physician 
behavior was felt to be significantly influenced. The six 
studies had at least one thing in common, physician 
feedback, which served as continual reinforcement, as 
was demonstrated in Handler’s study. i 

It is readily apparent from our own study as well as 
many others in the literature that although postgrad- 
uate medical education is widely available and broadly 
utilized, its effectiveness as generally practiced at pres- 
ent is probably very limited. The requirement of many 
states for X number of postgraduate hours per year 
for relicensure is inefficient, ineffective, and expensive. 
Wisconsin, for example, is dropping the requirement. 
Does this mean that all the national courses should be 
scrapped and the textbooks and journals abandoned? 
Definitely not. It is my personal opinion that there 
could be fewer national postgraduate courses and fewer 
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articles in the literature, with concentration in selecting 
both the courses and articles of greatest merit. How- 
ever, restriction of these courses and articles is net the 
real answer; it is only the beginning. 

Revision of the written portion of the American 
Board of Obstetrics and Gynecology recertification pro- 
cess is not the answer either. The Ontario physizians 
study demonstrates clearly that you can change the 
knowledge, as indicated by improved test scores, with- 
out necessarily changing practice patterns. Howeyer, 
another part of the recertification process may give 
some insight into an individual's practice pattern. This 
is the requirement that a 6-month case list be submi-ted. 
The case list is reviewed by two Board members, and 
if any irregularities are found, the individual is quizzed 


about the cases. A similar mechanism has béen dis- . 
cussed iri the time-limited certification process. The ad- 


vantages of such a system are that it will undoubtedly 
identify some practitioners who are deficient and ss 
it is a program that can be managed logistically In 
addition, such a program could identify frequently en- 
countered problems in practice patterns, and these 
problems could be stressed in our national and local 
postgraduate efforts. The disadvantage is that it is not 
a chart review and thus may not identify many prac- 
titioners who have poor practice patterns; moreove:, it 
is a periodic rather than ongoing review. 

I feel that the best answer will be found at the Iccal 
level. Peer review committees to monitor specific prob- 
lems are necessary, and they must be protected from 
the current legal problems that have rendered so may 
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peer review committees impotent. An excellent ex- 
ample of a current problem that can best be solved in 
this manner is the rising cesarean section rate. Careful 
review of all cases of cesarean section because of failure 
to progress in labor and because of fetal distress has 
kept the section rate low in at least one study reported 
recently.’ — 

The conclusions are obvious: define the problem, 
reinforce education continually, and test for changing 
practice: patterns in the individual. This is easy for me 
to state but difficult to accomplish, yet it must be done 
if we are to further improve the care of the obstetric 
and gynecologic patient. 


REKERENGER 


l. Berg AO. Does continuing medical education. improve the 
quality of medical caré? A look at the evidence. J Fam Pract 
1979;8:1171-4. ; 

2. Pearse WH, Davidson EC, Fielden JG. Trends in obstetric- 
gynecologic- manpower. Obstet Gynecol 1985;65:147-50. 


‘3, Miller LA. The current investment in continuing medical 


education: In: Egdahl RH, Gertman PM, eds. Quality 
health care: role of continuing medical education. Ger- 
mantown, Maryland: Aspen Systems, 1977:143-60. 

4, Sibley JC, Sackett DL, Neufeld Y, Gerrard B, Rudnick KV, 
Fraser W. A randomized trial of continuing medical edu- 
cation. N Engl J Med 1982;306:51 1-5. 

5. Handler.S. Does continuing medical education affect med- 

. ical care? Minn Med 1983;66(3):167-180. 

6. Haynes RB, David DA, McKibbon A, Lugwell P. A critical 
appraisal of the efficacy of continuing medical education. 

- JAMA 1984;251:61-4. 

7. Pearson JW. Cesarean section and perinatal mortality: a 
nine-year experience in a city/county hospital. AM J OBSTET 
GYNECOL 1984;148:155-9. 


Ethics in obstetrics and gynecology 


Kenneth J. Ryan, M.D. 
Boston, Massachusetts 


We are now in an era when everything donei in med- 
icine is judged in ethical terms, and this is certainly the 
case for obstetrics and gynecology, which has had more 
than its share of morally troubling issues. A partial list 
might include abortion, birth control, dealing with the 
sexual problems of dependent: minors, in vitro ferti- 
lization, surrogate parenting, and treating or not treat- 


ing the multi-handicapped newborn infant and the list 


goes on. 

There are other important, but fess publicized and 
less dramatic moral issues that we. share with all of 
medicine, such as fidelity to science and objectivity, the 
teaching and learning and doing of research without 
exploitation of the patient, and not corrupting patient 
care under the ever-present threat of a malpractice 
claim. 

The judgment of medicine’s ethical performance has 
been made by outside social critics like Freidson’ or 
Illich? who label doctors moral entrepreneurs. Accord- 
ing to them, we throw our weight around authorita- 
tively and manipulate people. with our diagnoses and 
treatment. Judgments have been made by bioethicists 
like Gorovitz,* who thinks: “There is nothing in the 
training or expertise of the physician which would jus- 
tify any particular claim to moral authority or even 
moral insight.” The Hippocratic Oath and Codes of 
Professional Ethics no longer command much respect. 
There has arisen the notion that each hospital needs a 
resident ethicist to tell the doctors and nurses what to 
do; or to tell thêm how to think morally about what to 
do, and every hospital needs an ethics committee to lay 
down moral laws. f , 

Not everyone thinks this makes sense. Caplan,’ while 
at The Hastings Institute, wrote, and I agree: “It’s 
naive to think a moral philosopher armed with a moral 
theory can step into an emergency room or intensive 
care nursery and immediately dissolve moral conun- 
drums and it’s presumptuous to think that health 
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professionals with even modest intelligence would have 
failed to resolvé the quick and easy moral problems.” 

However, naiveté and presumption have been the 

order of the day in medical ethics, shared by physicians 
anc bioethicists alike. As we struggle to do the right 
thing in an open, pluralistic, changing society, let us see 
what we can and must do. If physicians are to regain 
any of the lost moral high ground they must at least 
understand the historical precedents for the morali- 
zation of medicine. They must recognize moralizing for 
what it is, and they must understand enough of moral 
philosophy and its special jargon to recognize credible 
moral; argument when it is offered, and they must leatn 
to trust their own common sense arid judgment. 
l Good moral reasoning is nothing but good reasoning 
from a moral perspective. Moralization is the tendency 
to cast everything we do in moral terms. It can be 
overdone. It’s a form of moral imperialism. For ex- 
ample, in a questionnaire I received, the problém was 
pased: “At what level of blood pressure would it be 
unethical not to treat the patient?” Imagine what it does 
to your thinking process when every treatment decision 
you make is cast oversimplistically in a moral frame- 
work. 

In another vein, Gorovitz,’ in a book on medical mo- 
rality, devoted a chapter to the problems of calling pa- 
tients by their first names, of keeping. patients waiting, 
of doctors insisting on being called doctor or. signing 
M.D. after their name. These can all be problems of 
bad taste, inefficiency, overwork, and maybe even ar- 
rogance, but as Fletcher® says, “Moralism reduces ethics 
to pettifoggery and trivializes it.” We should not triv- 
ialize what we do by reducing everything to simplistic 
moralism. P 

Ona higher plane the most common explanation for 
the source of increased moral problems in medicinė 
today is the advance of science and technology. There 
appear to be novel moral problems caused by increased 
capability to treat and support life, sometimes without 
cure, and there appear to be new choices: whether to 
use a respirator, to transplant an organ, to fertilize 
in vitro. These kinds of choices without the new tech- 
nology have always been with us in some form of bene- 
fit versus burden, benefit versus cost, and distributive 
justice and patient autonomy. What is new is the success 
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of medicine. It creates the impression of being able to 
do anything, and success and cure have come to be 
expected. Nothing is chance anymore. If things go 
wrong, the physician is at fault. There is also an aura 
of alienation: life without hope (attached to a machine) 
or life without love (conception without coitus). 

Medicine’s success is its moral burden, but there is a 
history of other moral burdens. In the aftermath of 
World War II, the Nuremberg Trials revealed the im- 
morality of physicians working for the German state. 
Their cruel research resulted in a code of ethics azter 
the allied victory.’ Other studies revealed that docrors 
working for themselves i in the prewar era also did re- 
search without consent, even with grave hazard to their 
patients. It seemed to predispose them for the barba- 
rism of the concentration camps, for example, trans- 
planting breast cancer from one side to another to see 
if it took. It did. . 

Even in the United States, years after Nuremberg, 
research at the Jewish Memorial Hospital and Willow 
Brook raised grave questions about how well physi- 
cians, doing clinical research, could monitor then- 
selves and protect their subjects. The medical ethics 
that was supposed to protect was found wanting.” 

‘During the past ten years, the National Commission 
on Ethics, which J chaired, and its successor, the Pres- 
idential Commission, chaired by Morris Abrams, were 
attempts to develop some sort of national consensus for 
dealing with moral problems in research and medical 
practice. With the commissions have come some pubic 
discourse and regulation.? 

In the 1960s, there were cultural upheavals. Socie:y 
decided to push for civil rights and women’s right. 
Authority and secrecy were attacked in government, in 
big business, and, yes, even in medicine. There wes 
public accommodation to a freer sexuality, which wes 
more explicit and less “responsible,” and there was a 
tolerance for alternative life-styles. 

Remember how this new morality influenced the ir- 
age of national political parties and note today the back- 
lash with an emphasis on morality and the family. 

Moralism has become the order of the day, and it is 
different than the moralism of the 1960s. Do not think 
for a moment that this does not influence how medicine 
is practiced. Medical practice has changed with the 
times. We are more defensive about technology anc 
fetal monitoring and the use of forceps and cesarear. 
sections. We have a love-hate relationship with this tech- 
nology. We are criticized if we use it and we are sued 
if we do not use it and something goes wrong. Patients” 
rights have been written into statute and our so-called. 
moral choice is fading and with it goes the sense of 
moral responsibility that we need. , 

There is still more social history as recorded by the 
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late French sociologist Foucault.” This is the morali- 
zation of sex from the seventeenth century through the 
Victorian era. We went from frankness about sexual 
practices to silence and secrecy. Sex became utilitarian 
and licit only for procreation. It was wrong to talk about 
sex in polite society, but it was always on people’s minds. 

The science of reproductive biology in animals-could 
progress almost normally, but the medicine of sex foun- 
dered. There have been two centuries of mistaken no- 
tions about the neurotic sexuality of women, of the evils 
of masturbation, of the norm of being a Malthusian 
procreative couple, and of settling sexual perversion 
on the psychiatrist’s couch. This is what was fought 
against in the 1960s. Much of what was thought and 
practiced in obstetrics and gynecology was influenced 
by these social attitudes toward sex which doctors 
helped to shape. Morality was misplaced on the stereo- 
typed form of sex (what people did) and not enough 
attention was focused on what was important (how peo- 
ple care for one another). Please note that giving birth 
control information to patients was illegal in the state 
of Massachusetts in which I went to medical school. In 
a neighboring state to the south, a professor, was hailed 
into court for providing birth control information. 

' These are the traditions and events that shaped peo- 
ple’s behavior and attitudes in and out of medicine: two 
centuries of sexual prudery and hypocrisy, ‘the holo- 
caust and Nuremberg, and the cultural upheavals of 
the 1960s that challenged the old sexual moralism and 
made politics and business and medicine moral issues. 
The upsurge of bioethics in the 1970s provided Jobs 
for philosophers \ with few other opportunities, the na- 
tional commissions fostered public discourse, and fi- 
nally medical science successfully prolonged, main- 
tained, and created life, all against the tapestry of our 
inherited religious and cultural traditions i in a melting 
pot society. 

‘Moral problems arising out of abortion or treating 
the handicapped newborn infant or in vitro fertilization 
cannot ‘be truly understood’ or even intelligently ap- 
proached without a sense of this history. Any ethical 
analysis that néglects prior human experience is bound 
to be superficial or abstract. Without knowing the his- 
torical story one may not even know what the problem 
is or whether there is a problem. 

One must seek the facts of the matter. Every moral 
problem has a history of relevant human’ experience, 
a history of ends sought, of means used, of conse- 
quences, sometimes differing between cultures and 
over time. : 

Moral concepts can, however, change as social life 
changes. We have had more than a decade of experi- 
ence with Baby Doe cases in modern nurseries and a 
vast history of infanticide since the time of the Greek 
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city states. We have had commentary on in vitro fer- 
tilization for years and Brave New World was written in 
1931. The Supreme Court looked at 2500 years of abor- 
tion in its Doe vs. Wade decision. For someone to make 


an unqualified self-certifying moral judgment about ei- 


ther side of the abortion issue is like someone saying 
the world is flat. You can assert it, but it just may not 
square with the “facts.” What do I mean by facts? 

It may seem strange or wrong to think about facts in 
morality and in relation to what is right or good. Moral 
philosophers preach the separation of facts and value 
and the separation of what is and what one ought to 
do—and they are.right in the abstract but not in the 
real world. They have neglected the Reape ethics 
of what people really do: 

Dewey" clearly pointed out the distinction of the 
value of something and how one judges value by val- 
uing. It is in the values and the valuing that we develop 
historical facts about past human experience. This pro- 
vides a basis for prediction about the future and may 
influence present ‘choices. We have to understand why 
and how we valie things and history provides an im- 
portant link that abstract moral theory does not. 

To seek facts is commendable, but to see the world 
as it really is, is the key to morality. As MacIntyre”? put 
it: Be Serum, was a moral concept before it became a 
scientific one.” A good deal of intractable dispute-on 
both sides of moral issues revolves around our inability 
to see things clearly because of biases and emotion. 

I see no easy path to see the world as it really is except 
to exhort people to pursue facts objectively, to argue 
them openly, to define words, and to try to recognize 
where logic (consistency of argument) arid the reason- 
ing process part company. Few moral philosophers talk 
about this concept of getting facts and seeing the world 
as it is and that is their chief failing, substituting abstract 
theory for moral facts. 

One who does champion this concept of eying) to see 
the world as it is, is the novelist and philosopher Mur- 
doch." It is not simply “give me the facts and I can 
then make.a moral judgment,” it is “I need moral guid- 
ance in seeking and seeing the facts.” 

A special requirement of ethics is to treat like cases 
similarly so that moral analysis means looking for mor- 
ally relevant differences or similarities. I-was struck by 
the apparent uniqueness and lack of precedent on what 
to do with an unused frozen embryo, until I started to 
look for moral relevance to the status of life at that 
stage in and out of the womb and the history of how 
people value life at less than two weeks’ gestation. There 
is no single right answer but what starts as a seemingly 
arbitrary and unique problem becomes merged into the 
pattern of past experience and can be approached with 
understanding. 
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Most moral philosophers like to work from single 
moral theories, and they do not like people to be cath- 
olic in using more than one approach. ` 

There are the teleologists or utilitarians, who look at 
ends or the “good” of the outcome. There are the for- 
malists, or ontologists, or legalists, or rightists that work 
from rules or means or the right of any action, not the 
outcome. ; 

A good many philosophers bend over backward to 
remain true to one approach or another which is really 
pursuing rigorous argument for its own sake and not 
its utility in the real world. Real people i in the real world 
look at both ends and means, at consequences and rules, 
at both what is good and what is right. When the good 
and the right conflict, we have a choice to make. Phi- 
losophers like to close out choice at that level and they 
are wrong. Dewey championed the means-ends contin- 
uum and the value of looking at experience, which is 
why [ so admire his work. 

Although Kant"! is a towering giant in philosophy 
and advocated treating people as ends in themselves 
and not as means, he was a rigid rule follower. He wrote 
an essay, entitled “On a supposed right to tell lies from 
altruistic motives.” To Kant, there was no right to tell 
lies even to hide a victim from a would-be murderer. 
That is why I have to take Kant in the context of his 
world, his hang-ups and his morality that cannot pos- 
sibly be the same as mine. 

Incredibly, unimaginative theoretical philosophers 
still chodse up sides on the means-ends dispute. 

The arguments that bioethicists sometimes make re- 


. volve not around the single case and its means and ends 


but on the consequences that will ensue. Hence you will 
hear arguments like, if we allow euthanasia, people 
cannot be trusted to pick the right cases, or, if we allow 
in vitro fertilization, it will lead. to cloning, if we allow 
birth control, it will lead to abortion, if we allow abor- 


‘tion, it will lead to infanticide, and so on. “It might be 


alright in this one extreme case, but we can’t do it be- 
cause of what could happen if it became a precedent. 9 

This-is the slippery slope, camel’s nose in the tent, 
entering wedge arguments that are insidious. The ar- 
gument is itself an opening wedge. For Fletcher: “Abu- 
sus non tollit usum” (Abuse does not bar use).° 

I have not tried to settle any unanswered moral ques- 
tions in this presentation. When we go public, we do 
no more than simply try to decide how we will live 
together rather than set moral issues once and for all. 
The public, social, political process unfortunately en- 
courages superficial moral analysis, under the glare of 
television cameras and the sensation- seeking media. 

To make moral judgments, one may not néed the so- 
called moral expert, but one needs to pay attention to 
at least the following: 
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1. Seek facts. Do not try to make a moral “diagnosis” 
and apply moral “treatment” without taking a case his- 
tory. 

2. Remember that moral concepts may change. 

3. Purge fact finding of bias and emotion. Try to see 
the world as it is. True science is the model, not the 
findings of science but the method of science. 

4. Look for morally relevant cases in trying to zna- 
lyze a problem. There is nothing new under the sun. 

5. Consider both the good and the right. Do not be 
afraid to look at both means and ends. If you wan: to 
be a utilitarian or a deontologist {rule follower), fme, 
but you do not have to be one or the other. If you 
follow religious traditions remember religion itself nas 
a history and has facts. Seeking religious facts is like 
trying to see the world as it is. Even religious practizes 
and beliefs change as morality and society change. 

6. Wedge arguments have to be tested against 
whether abuse is inevitable. Remember there is essen- 
tially no human action that cannot be abused, except 
perhaps Kant’s “Goodwill.” 

Finally, what I have described in plain language is 
more or less from the tradition of American pragma- 
tism, a philosophy that has tried better than any other 
to accommodate human values to the advance of tech- 
nology. 

Note the words of the philosopher James. A prag- 
matist turns his back resolutely and once for all upon 
a lot of inveterate habits dear to professional philos- 
phers. He turns away from abstraction and insufti- 
ciency, from verbal solutions, from bad a priori reasons, 
from fixed principles, closed systems, and pretended 
absolutes and origins. He turns toward concreteness 
and adequacy, toward facts, toward action, and toward 
power. 
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James occasionally had an infelicitous way with 
words. J like to think that the power he is talking about 
is not the exercise of power, but the consequence of 
doing good in the world. That should be something we 
can all agree upon. 
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Relationship of fetal oxygen consumption and acid-base 


balance to fetal hematocrit 


Daniel I. Edelstone, M.D., Mark E. Caine, M.D., and Fred D. Fumia, M.D. 


Pitisburgh, Pennsylvania 


We evaluated the effects of alterations in fetal hematocrit on fetal oxygenation in 10 chronically 
catheterized fetal lambs. Hematocrit was varied from 10% to 55% by slow isovolemic exchange 
transfusions with plasma or packed red blood cells obtained freshly from donor fetuses. At each hematocrit 
studied, we measured umbilical blood flow (Qua) and the oxygen concentrations in umbilical venous blood 
(Cuvo:) and arterial blood (Cao,) and calculated fetal oxygen delivery (Quay * CUVos), oxygen extraction 
[(CUVo2, — CAos)/Cuvo,}], and oxygen consumption [Quay (CUVo2 — CAo,)]. Fetal oxygen delivery was 
maximal at a fetal hematocrit of 33% (mean oxygen delivery = 23 ml of oxygen per minute per kilogram of 
fetus) and decreased as hematocrit was raised or lowered from that value. Despite these reductions in 
oxygen delivery, fetal oxygen consumption was relatively stable (at about 7 mi of oxygen per minute per 
kilogram) at hematocrits ranging from about 16% to 48%, because of compensatory increases in fetal 
oxygen extraction. Regardless of whether oxygen delivery decreased because of anemia or polycythemia, 
fetal oxygen consumption was maintained as long as oxygen delivery was greater than about 14 ml of 
oxygen per minute per kilogram of fetus. When oxygen delivery was <14 ml of oxygen per minute per 
kilogram, fetal oxygen consumption fell while arterial blood base deficit increased, indicating that oxygen 
supply was inadequate for fetal oxygen demands. These results indicate that fetal aerobic metabolism can 
be sustained over a wide range of fetal hematocrits. Furthermore, our data support the concept that the 
level of fetal oxygen delivery is an important determinant of the adequacy of fetal oxygenation. (Am J 


Osstet GYNECOL 1985;151:844-51.) 


During pregnancy, several maternal and fetal com- 
plications are known to be associated with alterations 
in fetal hematocrit. These complications include con- 
ditions as varied as diabetes mellitus, fetal growth re- 
tardation, rhesus isoimmunization, and the twin-to- 
twin transfusion syndrome. The resultant changes in 
fetal hematocrit and thus hemoglobin concentration 
produce alterations in both the oxygen concentration 
and the viscosity of fetal blood.** In adult animals, each 
of these two variables has been shown to affect per- 
fusion and oxygen supply to individual organs as well 
as to the organism as a whole.*® Although these effects 
must theoretically occur in the fetus as well, there are 
very few experimental data describing the effects of 
hematocrit variations on fetal oxygenation. 

Tenenbaum et al.* found that oxygen delivery to the 
fetal lamb (umbilical blood flow x umbilical venous 
blood oxygen concentration) decreased when fetal he- 
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matocrit was increased 40% above normal. Even 
though fetal oxygen delivery decreased, the quantity 
of oxygen consumed by the fetus was maintained by 
compensatory increases in fetal oxygen extraction. 
Their studies did not identify the limits of the fetal 
compensatory response to polycythemia because only 
one level of polycythemia was studied.’ It is likely that 
if hematocrit had been increased further the limits of 
compensation would have been exceeded and the rate 
of fetal aerobic metabolism would have decreased. Fur- 
thermore, no studies have been done to define the ex- 
tent of the fetal adaptive response to anemia. In view 
of the many clinical conditions associated with fetal ane- 
mia and polycythemia,’ it would be important to de- 
termine the range of hematocrits over which fetal aero- 
bic metabolism can be sustained. The purpose of our 
studies was to identify the fetal compensatory responses 
to varying degrees of anemia and polycythemia and to 
define the limits of those responses. 


Methods 


Preparation of animals. We prepared 10 fetal lambs 
ranging in gestational age from 100 to 130 days 
{term = 147 days). The surgical techniques used have 
been described in detail’ and will be summarized only. 
After an epidural or spinal anesthestic (tetracaine hy- 
drochloride, 1%) was administered to the mother, we 
opened the maternal abdomen and uterus and placed 
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catheters into a fetal hind limb artery and a vein. These 
catheters were advanced into the descending aort and 
inferior vena cava. Anesthesia for catheter placements 
in the fetus was provided by lidocaine hydrochloride, 
0.5%, administered locally. We then incised the uterus 
over the area of the fetal abdomen and inserted a cath- 
eter into the common umbilical vein. A catheter was 
also placed in the amnionic sac. In eight of the 10 fe- 
tuses, twins were present; in these cases, we placed cath- 
eters into a hind limb artery and a vein in the second 
twin. We used this second twin as a plasma or red blood 
cell donor. The maternal abdomen was closed and all 
catheters were brought out subcutaneously to the e ve’s 
flank where they were stored in a pouch. Two to 5 days 
after operation, we studied the fetuses of the unanesth- 
etized sheep as the sheep stood unrestrained in a trans- 
port cage. , 

Experimental protocol. In each fetus, we measured 
umbilical blood flow, umbilical venous and artezial 
blood oxygen concentrations and acid-base balance znd 
calculated fetal oxygen delivery, oxygen extraction, and 
oxygen consumption at various randomly selected fetal 
hematocrits ranging from 10% to 55%. To change the 
fetal hematocrit, we performed isovolemic exchar ge 
transfusions by infusing plasma or packed fetal red 
blood cells through one fetal catheter while withdraw- 
ing fetal blood at the same rate from a second catheter.’ 
Hematocrits were changed slowly over 1 to 4 hours, 
during which time fetal arterial blood pressure and 
heart rate were continuously monitored and recorded. 
Both variables were stable throughout the stucy. 
Plasma for exchange transfusion was obtained freskly 
either from the donor twin or from an adult sheep, 
whereas fetal red blood cells were obtained from a dd- 
nor twin only. 

When hematocrit was shown to be stable, we witb- 
drew 0.8 ml blood samples simultaneously from tre 
descending aorta and umbilical vein for the analyses of 
blood gases, pH, base deficit, hematocrit, and oxygen 
concentration. Blood gases, pH, and base deficit were 
measured or calculated at 38° C with a blood gas meter 
(Instrument Laboratories or Corning), hematocrit wes 
determined in duplicate with the microcapillary teck- 
nique, and blood oxygen concentration was quantified 
with a Lex-O,-Con oxygen analyzer.’ Immediately afte- 
obtaining the blood samples, we injected 1 to 2 x 16 
radionuclide-labeled microspheres (15 pm diameter, la- 
beled with either iodine 125, cerium 141, chromium. 
51, strontium 85, niobium 95, or scandium 46, New 
England Nuclear or 3M Co.) into the fetal inferior venz 
cava while withdrawing a reference blood sample from 
the descending aorta at 3.9 or 7.9 ml/min.” ° We used 
the higher withdrawal rate in the anemic fetuses ta 
ensure that blood flow measurements were accurate." 
Microsphere injections and blood withdrawals did not 
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affect fetal arterial blood pressure or heart rate. The 
volume of blood withdrawn was replaced with a com- 
parable volume of fetal blood so that a constant intra- 
vascular volume could be maintained. After obtaining 
the oxygen and blood flow measurements at this he- 
matocrit, we changed fetal hematocrit to a new level 
and repeated the flow and oxygen measurements. Each 
fetus was studied at an average of three (range, two to 
five) randomly chosen hematocrits. 

In preliminary experiments on two fetuses, we in- 
creased hematocrit first and decreased it second; in two 
additional fetuses we reversed this order. We found no 
differences in the responses of fetal oxygenation re- 
lating to the order in which fetal hematocrits were 
changed. Therefore, in the remaining fetuses, we ei- 
ther raised or lowered hematocrit; none of these fetuses 
were studied at both high and low hematocrits. Using 
this approach, we could considerably reduce the time 
involved in varying the hematocrit with exchange trans- 
fusions. 

Preparation of tissues and calculation and analyses 
of data. When the study was completed, sheep and 
fetuses were killed with an overdose of sodium pen- 
tobarbital. The placenta was removed and the amounts 
of each radionuclide present in it and in the reference 
blood samples were measured with standard methods.® 
We computed umbilical (fetal-placental) blood flow 
(Quin) as follows: 


Qunb = (CPMpizc/CPM yer) Veer 


where cpm, = radioactive counts per minute in the 
placenta, cpm,., = radioactive counts per minute in the 
reference arterial blood sample, and Q,.. = reference 
arterial blood flow determined by calibrating the with- 
drawal pump. Quaint was expressed as milliliters per min- 
ute per kilogram of fetal body weight. 

We calculated three variables of fetal oxygenation, 
with the use of modifications of the Fick principle’ ”: 


Fetal oxygen delivery (fetal Do,) = Qum (CUVog) 
Fetal oxygen consumption (fetal Vo) = 
Qumb(CUVo2 — CAo:) 


Fetal oxygen extraction = 


CUVos — CAo: 
fetal Do, Qum» (CUVo) ss CU 
where CUVo: = umbilical venous blood oxygen con- 
centration and Cao, = arterial (fetal descending aortic) 
blood oxygen concentration, in milliliters of oxygen per 
deciliter of blood. Fetal Do, and Vo, were expressed 
as milliliters of oxygen per minute per kilogram of 
fetus. 

We plotted the following dependent variables against 
fetal hematocrit: umbilical venous and arterial blood 
oxygen concentrations and oxygen tensions, umbilical 
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Fig. 1. Umbilical venous blood Po, (PuvO,, top) and fetal ar- 
terial (descending aortic) blood Po, (PaQ,, bottom) as functions 
of fetal hematocrit. In this and subsequent figures, data were 
obtained from 10 fetal lambs and were analyzed with analysis 
of covariance. The regression lines that were drawn take into 
account responses observed in individual fetuses. 


blood flow, and fetal oxygen delivery, oxygen extrac- 
tion, and oxygen consumption. Data analyses were 
based on 31 measurements made in the 10 fetuses stud- 
ied. We analyzed our data with a least-squares method 
based on analysis of covariance, with which we could 
generate regression lines that took into account re- 
sponses seen in individual animals." Using this method, 
we could define mathematically the relationships that 
existed between the various dependent variables and 
fetal hematocrit. In most cases, equations of the general 
-form, y = a + bx + cx? or y = a+ binx, had the 
greatest correlation coefficients with the least residuals 
and thus best described these relations. When quadratic 
or logarithmic functions did not provide the best fit, 
linear correlation analyses were done on the raw 
data." 


Results 

On the day of study, fetal lambs were 118 + 7 days 
of gestation (mean + SD), and fetal body weight was 
2.1 + 0.6 kg. Hematocrit before the start of the study 


was 32% + 3%. Fetal heart rate and arterial blood pres- — 


sure (mean and systolic or diastolic) varied <15% from 
baseline values over the entire range of hematocrits 
studied (10% to 55%); neither heart rate nor blood 
pressure was related to fetal hematocrit. Umbilical ve- 
nous blood Po, decreased linearly (p < 0.005) as he- 
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Fig. 2. Umbilical venous blood oxygen concentration (CuvO., 
top) and fetal arterial (descending aortic) blood oxygen con- 
centration (CaO, bottom) as functions of fetal hematocrit. 
CUVo and CAo: are expressed as milliliters of oxygen per 
deciliter of blood. 


matocrit was increased from 10% to 55% (Fig. 1). In 
contrast, fetal arterial blood Po, did not change signif- 
icantly until hematocrit was raised above about 40%, at 
which point arterial Po, fell (p < 0.005). Umbilical ve- 
nous blood oxygen concentration increased linearly 
(p < 0.005) with hematocrit (Fig. 2), whereas fetal ar- 
terial blood oxygen concentration was greatest at a fetal 
hematocrit of approximately 34%. At higher and lower 
hematocrits, arterial blood oxygen concentration de- 
creased. 

Fig. 3 shows that umbilical blood flow was relatively 
unaffected by variations in hematocrit from 10% to 
approximately 40% but fell at greater hematocrits 
(p < 0.01). Because of the relationships of umbilical 
venous blood oxygen concentration and umbilical 
blood flow to fetal hematocrit, fetal oxygen delivery 
was maximal at a hematocrit of 33% (optimal hemato- 
crit '°), We calculated the optimal hematocrit by de- 
termining the first-order differential equation (dy/dx) 
relating fetal oxygen delivery (y) to hematocrit (x) and 
by solving for x when dy/dx = 0. When hematocrit was 
increased above or decreased below the optimal he- 
matocrit, oxygen delivery to the fetus declined (Fig. 4, 
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Fig. 3. Relationship of umbilical blood flow (Qum in milliliters 
per minute per kilogram of fetal body weight) to fetal he- 
matocrit. l 


top). As compensation for reductions in oxygen delivery 
that occurred as hematocrits were raised or lowered 
from the optimum, fetal oxygen extraction (Fig. 4, mid- 
dle) increased sufficiently to enable fetal oxygen con- 
sumption to be relatively constant over the range of 
hematocrits from about 16% to 48% (Fig. 4, bottom). 

We were also interested in identifying which of the 
two variables, oxygen delivery or hematocrit, was mcre 
important in predicting the adequacy of fetal oxygen- 
ation. Using multiple regression analysis, we found tkat 
fetal oxygen delivery, rather than fetal hematocrit, was 
the better predictor of the level of fetal oxygen coa- 
sumption (the sum of squares of oxygen consumpticn 
versus oxygen delivery was greater than the sum of 
squares of oxygen consumption versus hematocrit"). 
At a fetal oxygen delivery of greater than approxi- 
mately 14 ml of oxygen per minute per kilogram of 
fetal body weight, fetal oxygen consumption was un- 
affected by changes in oxygen delivery (Fig. 5, top. 
When oxygen delivery was reduced below about 14 m] 
of oxygen per minute per kilogram, regardless whether 
this response was secondary to anemia or to polycy- 
themia, oxygen consumption by the fetus decreased. 
Oxygen consumption fell in association with increases 
in the base deficit in arterial blood (Fig. 5, bottom), in- 
dicating that fetal oxygen supply was inadequate for 
fetal oxygen demands. 


Comment 

The data presented in this report establish that fetal 
oxygen consumption can be maintained over a wide 
range of fetal hematocrits. In our studies, aerobic me- 
tabolismi by the fetal lamb was sustained by compen- 
satory increases in oxygen extraction as oxygen delivery 
decreased. Our data indicate that regardless whether 
fetal oxygen delivery dropped as a consequence of ane- 
mia or as a result of polycythemia, fetal oxidative me- 
tabolism was unaffected as long as oxygen delivery re- 
mained above a certain minimum, approximately 14 
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Fig. 4. Fetal oxygen delivery (DO; fetus, top), fetal oxygen ex- 
traction (middle), and fetal oxygen consumption (VO, fetus, bot- 
tom) as functions of fetal hematocrit. Fetal Do, and Vo, are 
expressed as milliliters of oxygen per minute per kilogram of 
fetal body weight. 


ml of oxygen per minute per kilogram of fetus. This 
value is about the same as has been reported in studies 
in which other methods were used to reduce fetal oxy- 
gen delivery."" !? In those studies, when either uterine 
blood flow" or umbilical blood flow” was reduced, fetal 
oxygen consumption did not change significantly until 
oxygen delivery fell to about 14 ml of oxygen per min- 


„ute per kilogram of fetus (0. 6 mmol/L of oxygen per 


minute per kilogram!'). When oxygen delivery fell be- 
low that level, fetal oxygen consumption decreased, 
while the base deficit in fetal arterial blood incréased, 
indicating the development of anaerobic metabolism 
due to tissue hypoxia. When our results are considered 
with those just cited, they support the concept that the 
level of fetal oxygen Geely, rather than the specific 
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Fig. 5. Relationships of fetal oxygen consumption (VO, fetus, 
top) and arterial blood base deficit (bottom) to fetal oxygen 
delivery (DO, fetus). Fetal Vo, and Do, are expressed as mil- 
liliters of oxygen per minute per kilogram of fetal body weight; 
base deficit is in milliequivalents per liter of blood. 


factor used to affect oxygen delivery adversely, is more 
important in preceung the adequacy of fetal oxy- 
genation. 

Oxygen delivery to the fetus is a function of two 
variables, umbilical blood flow and the oxygen concen- 
tration of umbilical venous blood. At the hematocrit 
associated with maximal fetal oxygen delivery (optimal 
hematocrit®*), we found that fetal oxygen-delivery av- 
eraged 23 ml of oxygen per minute per kilogram of 
fetus, a value considerably in excess of the minimum 
of about 14 ml of oxygen per minute per kilogram 
necessary for aerobic metabolism. It is of particular 
interest that the optimal hematocrit we calculated (33%) 
was about the same as the hematocrit normally found 
in the fetal lamb (32%).*7 In adult animals, previous 
investigators”® have observed similar close relationships 
of optimal hematocrit to the hematocrit normally pres- 
ent in those animals. These observations suggest that, 
in the fetus as well as in the adult, maintenance of a 
hematocrit at‘or near the optimum for oxygen delivery 
is an important means of ensuring that oxygen supplies 
to all tissues are adequate for oxidative metabolism. 

` In our studies, when hematocrit was decreased from 
the optimum, fetal oxygen delivery fell, because the 
oxygen concentration in umbilical venous blood de- 
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creased as fetal hemoglobin concentration and blood 
oxygen—carrying capacity declined, while umbilical 
blood flow did not change. When we increased fetal 
hematocrit above the optimal hematocrit, fetal oxygen 
delivery also decreased, but this decrease was due toa 
reduction in umbilical blood flow that was proportion- 
ally greater than the increase in umbilical venous oxy- 
gen concentration due to the rise in fetal hemoglobin’ 
concentration. The reduced umbilical flow most likely 
resulted from increases in blood viscosity that have been 
shown to occur during fetal polycythemia. Tenenbaum 
et al.! showed that umbilical blood flow fell when fetal 
hematocrit and viscdsity were increased secondary to 
isovolemic exchange transfusion with adult red blood 
cells. 

Although we noted that umbilical venous blood oxy- 
gen concentration increased with increasing fetal he- 
matocrit, the rise in blood oxygen concentration was 
less than expected, because umbilical venous blood Po, 
(and thus oxygen saturation") fell linearly as hemato- 
crit was raised. The reduction in umbilical venous Po, 
with increasing hematocrit may have resulted from a 
change in the relationship of maternal to fetal blood 
flows within the placenta. Such a change would rep- 
resent the placental equivalent of an alteration in the 
matching of ventilation to perfusion in the adult lung. 
In accord with this idea, variations of hematocrit in the 
adult dog have been shown to affect arterial blood Po, 
inversely, an effect that is due to alterations in the re- 
lationship of ventilation to perfusion.'® 

‘In contrast to our observation that umbilical venous 
blood oxygen conceniration continued to increase with 
increasing hematocrit, fetal arterial blood oxygen con- 
centration was maximal at a hematocrit of about 34% 
and decreased at hematocrits above and below that 
value. The decreases in fetal arterial blood oxygen con- 
centration reflected the increases in oxygen extraction 
that occurred as compensations for the reduced oxygen 
delivery of the anemic and polycythemic states. This 
relationship can be seen if ‘we examine the equations 
describing fetal oxygen extraction: 


fetal Vo, 


Fetal oxygen extraction = ——-———— 
: y8 fetal Do, 


where fetal Vo, = fetal oxygen consumption and fetal 
Do, = fetal oxygen delivery. Since 


Fetal Vo. = 


CUVog — CAos 
Fetal Do, 


CUVo; 


by rearranging these latter equations, we find that 


fetal ves) 


Cog = CUVo, (1 ~ fetal Do, 
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where Cuvo, = umbilical venous blood oxygen con- 
centration and CAo, = fetal arterial blood oxygen con- 
centration. 

During anemia, CAo, decreases because fetal oxygen 
extraction increases ({1 — (fetal Vo,/fetal DO) de- 
creases) while Cuvo, decreases as fetal hemoglobin con- 
centration falls. During polycythemia, CAo, also Falls, 
because the increase in fetal oxygen extraction (the de- 
crease in [1 — (fetal Vo,/fetal DO.)}) is proportionally 
greater than the associated increase in Cuvo, due to 
the rise in fetal hemoglobin concentration. Althcugh 
fetal arterial blood oxygen concentration decreased, 
there was no change in the arterial blood base deficit 
over the range of fetal hematocrits from abut 16% to 
48%, indicating the absence of tissue hypoxia, anaer- 
obic metabolism, and acidemia. At hematocrits <16% 
or >48%, which corresponded roughly to a fetal cxy- 
gen delivery less than about 14 ml of oxygen per mirute 
per kilogram of fetus, arterial blood base deficit in- 
creased in association with reductions in fetal oxygen 
consumption, confirming that oxygen delivery to same 
fetal tissues was inadequate for tissue oxygen de- 
mands." 

In view of our findings, we might speculate on ‘he 
effects of anemia and polycythemia on the oxygen re- 
quirements of the human fetus. Numerous clinical con- 
ditions are associated with the development of fetal 
anemia or polycythemia.” If the responses of the Fu- 
man fetus to changes in hematocrit are qualitatively 
similar to those of the lamb fetus, then anemia or po y- 
cythemia would cause a reduction in fetal oxygen ce- 
livery. During severe anemia or polycythemia, this 
reduction in oxygen delivery’could result in tissue hy- 
poxia and a decrease in fetal oxidative metabolism. 
Such responses could help to explain why perinatal 
morbidity and mortality rates are greater in anemic ard 
polycythemic infants" than in infants with normal h2- 
matocrits. l 

In summary, the results of our experiments show that 
aerobic metabolism in the fetal lamb can be maintained 
over a wide range of fetal hematocrits. The principal 
compensatory response observed was an increase in 
oxygen extraction when fetal oxygen delivery de- 
creased as a result of alterations in hematocrit. Our 
results also indicate that, regardless whether fetal oxy- 
gen delivery fell as a result of anemia or of polycythe- 
mia, fetal oxygenation was normal as long as oxygen 
delivery remained above a certain level. These data 
therefore support the concept that the level of feta. 
oxygen delivery, rather than the specific condition tha: 
may be adversely affecting oxygen supply, is the im- 
portant determinant of the adequacy of oxygenation 
in the fetal lamb. 


We thank Anthony Battelli, Patrick Moran, and Betty 
Steranka for their skillful technical assistance. 
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Discussion 


Dr. JOHN Parrick, London, Ontario, Canada. Was 
your experimental design the same for fetuses with 
normal hematocrits as it was for fetuses with low or 
high hematocrits? This concerns me because the ex- 
periment itself could alter many fetal controls, partic- 
ularly cardiovascular and hormonal controls. Such al- 
terations could considerably alter overall oxygen con- 
sumption. 

Second, I think your data might be relevant to fetal 
anemia during human pregnancy but I am worried that 
the injection of blood with a high hematocrit to a nor- 


moxic fetus does not really reflect the kind of situation 


we see in growth-retarded fetal lambs or humans. 
Could you comment on how your observations might 
relate to a probable change in the distribution of the 
fetal circulation under conditions of fetal growth re- 
tardation. We have certainly all seen fetal lambs that 
were small and growth retarded, that had high he- 
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matocrits with normal oxygen content and low Po,, 
and that exhibited normal cardiovascular and brain 
patterns. 


Dr. Rosert C. Cerao, Chapel Hill, North Carolina. 


Recently we performed an isovolemic exchange trans- 
fusion of the fetus with the erythrocyte substitute Fluo- 
sol-DA and brought down the hematocrit to levels sim- 
ilar to those you saw. 

The respiratory/cardiovascular system parameters 
measured in the fetus all remained within the normal 
range even with the hematocrit as low as 10% or 12%. 

Interestingly, whether the maternal ewe was hyper- 
oxygenated or in ambient air, in the fetus the Po, did 
not increase above that which we would see in a nor- 
moyolemic fetus with a hematocrit of 34% even though 
the hematocrit was in the range of 10 vol/100 ml. 

My question would be what was the state of the 

mother? Did she receive ambient air or was she oxy- 
genated? 
’ Dr. Encar L. Makowski, Denver, Colorado. Dr. 
Edelstone, there is one question that I have, and I noted 
the data were conspicuously absent from your organ 
flows. 

Have you had the opportunity to quantitate hepatic 
flow under these circumstances? I realize how difficult 
that is because of the complexities of the hepatic vas- 
cular bed. 

Dr. SEYMOUR L. ROMNEY, New York, New York. Are 
you saying basically that the fetus in utero has a totally 
oxidated metabolic commitment comparable to that of 
the adult and that there are no differences between 
adult oxygenated metabolism and that of the fetus, 
which I thought was anaerobic metabolism? If this is 
so, what is the range of change in pH? 

Dr. Tuomas H. KirscusauM, Bethesda, Maryland. 
Dr. Edelstone, in the illustration in which you plotted 
fetal VO, as a function of hematocrit, it was your con- 
tention that oxygen consumption declined at hemato- 
crit levels >50%. It seemed to me that conclusion was 
based.on a single data’ point which may have stemmed 
from the decision to use a parabola to fit the aggregate 
of data more than anything else. 

Would you comment on the certainty that underlies 
pee 

R. JACK N. BLECHNER, Farmington, Connecticut. 
Pa Edelstone, I think you have clearly elucidated the 
aspect of the fetal ability to compensate for physiologic 
deficiency. l 

My question is what do you think is the mechanism 
of the compensatory increase in fetal oxygen extraction 
for the fetus as a whole above critical oxygen delivery 
levels? Do you have any thoughts on that? 

Dr. EpELSTONE (Closing). The fetuses we used in our 
experiments recoyered well from operation as indi- 
cated by normal respiratory gases, pH, and hematocrits 
in both arterial and umbilical venous blood. There 
were, however, two growth-retarded fetuses (which are 
not included among the results I presented today) that 
did not recover well from operation. After operation 
they had high hematocrits and relatively low umbilical 
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arterial and venous blocd Po, values. The blood pH, 
Pco,, and base deficit-in these animals, however, were 
normal. Since we were interested in the relationship of 
hematocrit to fetal oxygenation in normally grown as 
well as in undergrown fetuses, we studied these two 
animals, as follows. We measured umbilical blood flow 
and fetal oxygen delivery, oxygen extraction, and 

oxygen consumption at the initial high hematocrits and 
at several other hematocrits ranging down to 20%. Fetal 
hematocrit was reduced by isovolemic exchange trans- 
fusions with plasma obtained from a donor fetus (see 
Methods). As hematocrit was decreased toward normal 
levels in these growth-retarded animals, arterial and 
umbilical venous blood Po, values, umbilical blood flow, 
fetal oxygen delivery, and fetal oxygen consumption 
all increased. The observations from these two growth- 
retarded fetuses, when combined with the observations 
we made in normal fetuses, strongly suggest that there 
is an optimal hematocrit for oxygenation in the fetal 
lamb, irrespective whether the fetus is normally grown 
or undergrown in utero. 

In response to the question concerning whether the 
metabolic or hormonal environment of the fetus was 
affected by our changing the fetal hematocrit, it is likely 
that the in utero environment of the fetus was altered 
during our experiments. Nonetheless, the purpose of 
our studies was to assess the net effect of changes in 
fetal hematocrit on the intact fetus. To eliminate a po- 
tential systematic error due to the direction in which 
the hematocrit was altered, we increased hematocrit 
first in half of the fetuses and decreased hematocrit 
first in the remaining fetuses after determining that 
there were no differences in the response of fetal ox- 
ygenation to alterations in hematocrit relating to the 
order in which hematocrits were changed (see Meth- 
ods). Studies were begun only after the fetus was found 
to be in a stable condition as exemplified by a constant 
arterial blood pressure, heart rate, and arterial blood 
gases and pH. In these studies, the mother was una- 
nesthetized and breathing room air. 

Concerning the response of hepatic blood flow to 
changes in fetal hematocrit, we have data relating he- 
patic blood flow and oxygen delivery to fetal hemato- 
crit. In fetal life, hepatic blood flow is derived from 
three sources: hepatic arterial blood flow (5% of the 
total flow), portal venous blood flow (20% of the total), 
and umbilical blood flow (the remaining 75%). When 
we increased hematocrit from 10% to about 40% to 
45%, blood flow to the liver varied little. At hematocrits 
>40% to 45%, however, hepatic blood flow decreased 
substantially. At these high hematocrits, hepatic blood 
flow decreased for two reasons: (1) total umbilical blood 
flow decreased at hematocrits above 40% to 45% and 
(2) the fraction of umbilical blood flow shunted past 
the liver through the ductus venosus increased. Be- 
cause of this response of hepatic perfusion to hema- 
tocrit, oxygen delivery to the fetal liver was maximal at 
a hematocrit of 32% and decreased when hematocrits 
were raised or lowered from that value. This optimal 
hematocrit for the fetal liver is similar to the optimal 
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hematocrits that we have found for the following or- 
gans: gastrointestinal tract organs, spleen, kidneys, pla- 
centa, and carcass tissues (skeletal muscle, skin, and 
bones). 

It is generally accepted that the fetus functions in an 
aerobic environment, even though fetal arterial biood 
Po, is normally low relative to that of the adult. Fetal 
oxygen consumption in several species, including the 
human, ranges from 7 to 10 ml of oxygen per miaute 
per kilogram of body weight. This rate is approximately 
double that of the adult nonpregnant or pregnant an- 
imal or human. Despite the greater oxygen consump- 
tion rate in the fetus, there is a considerable oxyzen 
reserve, since oxygen delivery to the fetus exceeds cxy- 
gen demand by the fetus by about threefold. This cxy- 
gen reserve enables the fetus to compensate for vari- 
ations in its oxygen delivery that may result, for ex- 
ample, from changes in fetal hematocrit or alterations 
in umbilical or uterine blood flow. Although several 
fetal responses to stress are similar to those observed 
in the human, it is quite risky to try to extrapolate 
results of studies obtained on the lamb fetus to those 
on the human fetus. In a few situations, extrapolation 
from experimental data to clinical situations may be 
warranted, but in many instances this extrapolation 
may not be valid because of species differences. For 
example, the basal hematocrit in the human fetus zv- 
erages 45%, whereas the lamb fetus has a mean te- 
matocrit of about 32%. 

In our experiments, oxygen consumption by the fezal 
lamb was stable over the range of hematocrits frem 
about 16% to 48% but decreased when hematocrits 
were increased above approximately 48% or decreased 
below 16% (comparable data for the human fetus are 
not available). We could not identify the precise he- 
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matocrit associated with decreases in oxygen consump- 
tion, because curved lines described the relationship of 
oxygen consumption to fetal hematocrit. We generated 
these curves with analysis of covariance with which we 
could take into account individual animal responses. 
The equations for the curves selected were those having 
the highest regression coefficients associated with the 
least residual sums of squares. Tested statistically, these 
equations best described our data. The observation that 
oxygen consumption fell at hematocrits above about 
48% is not based on data from a single animal. Rather, 
it is based on the observation that oxygen consumption 
in several fetuses decreased at relatively high hema- 
tocrits. 

Fetal oxygen consumption was maintained at a value 
of about 7 ml of oxygen per minute per kilogram at 
hematocrits between about 16% and 48% because of 
alterations in oxygen extraction. Oxygen extraction is 
that quantity of oxygen consumed bv the fetus, ex- 
pressed as a fraction of the total oxygen delivered to 
the fetus. Changes in oxygen extraction result from 
alterations in capillary diffusion variables such as the 
capillary-to-cell Po, gradient or the capillary surface 
area available for oxygen exchange (cavillary density). 
In fetal life, all organs, with the exception of the heart 
and the brain, compensate for reductions in oxygen 
delivery by altering oxygen extraction (in the brain and 
heart, perfusion increases as compensation, while oxy- 
gen extraction does not change substantially). It is not 
known whether these changes in oxygen extraction in 
the fetus are primarily due to adjustments in capillary 
density or to modifications of the capillary-to-cell Po, 
gradient. In the adult animal, adjustments in oxygen 
extraction occur mainly as a result of increases in cap- 
illary density. 


Immunotherapeutic studies of different clonal lines of 
herpesvirus-induced fibrosarcoma in a syngeneic rat 


John P. Gusdon, Jr., M.D., and George J. Doellgast, Ph.D. 


Winston-Salem, North Carolina 


Transformation of White Buffalo rat embryonic cells by dye-light~inactivated herpesvirus type 2 resulted in 
the development of two clones of transformed cells (G2 and rat fibrosarcoma) with significantly different 
tumorigenic capabilities. The G2 cell line was initially nontumorigenic, while the rat fibrosarcoma line 

was very highly tumorigenic in rats. These significant differences in transformed cell clones from the same 
initial culture offered an opportunity to study aspects of the immunobiology of oncogenicity. The 
development of fibrosarcomas in immunoincompetent nude mice with the same early passages of the G2 
call line which were nontumorigenic in the immunocompetent rat suggested that immunologic resistance 
developed more effectively in the competent host against the G2 line than against rat fibrosarcoma cells. 
Syngeneic rats which were first exposed to the early passage nontumorigenic G2 cells were completely 
protected against tumor development by the rat fibrosarcoma cell lines. In subsequent in vitro passages of 
the G2 cell line, it lost its ability to protect against rat fibrosarcoma challenge and gradually became 
oncogenic in rats. Modification of antigenic exposure, accomplished by treating the G2 cells with cholesteryl 
hemisuccinate, resulted in an increase in the protection by these cells and a delay in tumor development. 


(Am J OssTeT GYNECOL 1985;151:852-8,) 
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In the early 1970s, photodynamic inactivation of re- 


current genital herpes infections was considered to be _ 


a promising new therapeutic approach.'* These clinical 
studies were based upon the earlier demonstrations of 
the inherent photosensitivity of herpesvirus and the 
significant enhancement of that photosensitivity by het- 
erotricyclic dyes.* Although these studies reported fa- 
vorable clinical results with dye-light treatment, the 
authors made no mention of other studies which sug- 
gested the possibility that this treatment modality could 
have an oncogenic effect. Duff and Rapp’ first pub- 
lished evidence that hamster embryo fibroblasts were 
transformed in vitro after exposure to ultraviolet-ir- 
radiated herpesvirus type 2. In a later publication it 
was shown that photodynamic inactivation of herpes- 
virus type 1 or type 2 resulted in a virus that could 
transform hamster embryonic cells.* The ability of her- 
pesvirus to transform human cells was documented by 
Darai and Munk,’ who reported that human cells 
showed transformed-like morphologic features follow- 
ing active herpesvirus type 2 infection at 42° C. 
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In view of these observations, Gusdon and Kucera’? 
suggested the oncogenic potential of this treatment mo- 
dality. Subsequently, photodynamically inactivated her- 
pesvirus type 2 was found to transform human em- 
bryonic fibroblasts derived from a therapeutic abortion 
specimen.° The criteria of transformation included: (1) 
the formation of cell aggregates and the detection of 
herpesvirus type 2~specific antigen(s) in the abortively 
infected cells, (2) colony formation in soft methylcel- 
lulose overlay medium, and (3) the persistence of viable 
cells in serial subcultures as compared to the lack of 
persistence in mock-infected human embryonic fibro- 
blast cell controls.’ 

Oncogenicity by definition requires the development 
of a malignant tumor upon injection of transformed 
cells. In order to evaluate the oncogenicity of cells trans- 
formed by means of photodynamic inactivation, the 
same virus and methodology were used to transform 
rat embryo fibroblasts.” The herpesvirus-transformed 
rat cells were cloned in vitro. Lines were established 
which varied from nononcogenic (G2) to oncogenic rat 
fibrosarcoma. The rat fibrosarcoma clonal cell line pro- 
duced tumors with shorter latent periods (10 to 14 
weeks) compared to those of uncloned cells (20 to 24 
weeks). After 30 passages in vitro, the rat fibrosarcoma 
line produced rapidly growing tumors in 100% of the 
newborn rats with a latent period of only 2 to 3 weeks. 
Tumor cells (RFS 12-22-75) derived from this highly 
oncogenic line were reestablished in culture after a sin- 
gle in vivo passage and produced tumors in all cases 
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upon subcutaneous inoculation of weanling or adult 
rats within 2 to 3 weeks. Histopathologic examination 
of all tumors produced in newborn weanling or adult 
rats revealed large, poorly differentiated malignant fi- 
brosarcomas, and metastases to the lings were ob- 
served in 20% of newborn animals inoculated subcu- 
taneously with rat fibrosarcoma cells. Further studies 
by immunofluorescence, with the use of herpesv rus- 
specific antiserum, showed that 25% to 50% of the 
clonal transformed or tumor cells synthesized herpes- 
virus-specific antigens identifiable by surface stairing. 
These cells were resistant to superinfection by the ho- 
mologous transforming virus. 

We therefore have available, from a single parental 
line, two established clones, one which is nononcogsnic 
and another which was made highly oncogenic by serial 
in vitro and then a single in vive passage. These cell 
lines provided us with a powerful model for investi- 
gating the relationship between oncogenicity of a tumor 
cell and its capacity to induce an immune response. By 
using the transformed nononcogenic lines as a source 
of antigen and the oncogenic line to challenge antitu- 
mor immunity, it is possible to measure immunity to 
tumors with both in vitro assays and alteration in the 
latent period for tumor development (protection). In 
this study we have made such a comparison in vivo end 
have found that the nononcogenic clonal line induced 
immunity to the oncogenic line. 


Material and methods 


Animals. A colony of syngeneic White Buffalo rats 
were maintained with careful inbreeding for 8 years by 
brother-sister matings. Skin transplants were pèr- 
formed intermittently to ascertain that the animals ~e- 
mained syngeneic, 

Tissue culture cells and medium. Rat embryo fib-o- 
blasts were obtained from 18-day White Buffalo ~at 
embryos derived from the same rat colony as the or-g- 
inal culture of transformed cells. The G2 clonal line 
and rat fibrosarcoma cell lines were derived from tne 
same initial culture previously described.’ Cell cultures 
were maintained in Dulbecco’s modified Eagle’s me- 
dium (Grand Island Biological Company, Grand 1s- 
land, New York) containing mycoplasma-free and ~i- 
rus-screened fetal bovine serum (Flow Labs, Rockville, 
Maryland). Cells were passaged weekly at the point >f 
confluence into 250 ml tissue culture flasks (Falccn 
3024). Aliquots of each passage of the rat fibrosarcoma 
and G2 cell lines were frozen according to standard 
methodology, except that we used 10% sterile dimeth- 
ylsulfoxide in the final resuspension of the cells in Dul- 
becco’s modified Eagle’s medium, before freezing in a 
stepwise fashion. All samples were then stored at 
=70° C. 

Nude mice. In order to determine whether the at- 
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sence of an immunologic capability could have any ef- 
fect upon the development of tumor by either G2 or 
rat fibrosarcoma or rat embryo fibroblast cells, three 
nude mice each received either 10* or 10° or 10’ G2, 
rat embryo fibroblasts, or rat fibrosarcoma cells. 

Tumor dose. To determine the minimum number of 
cells which invariably resulted in the development of a 
tumor, 350 4- to 6-month-old male and female White 
Buffalo rats were injected subcutaneously in the right 
flank with varying doses of rat fibrosarcoma cells and 
then observed for 6 months to a year, unless they either 
died of the tumor, developed intercurrent disease, or 
were put to death because of the conzinued growth of 
the tumor. The cells used were obtained from the cul- 
ture flasks by trypsinization. They were then washed 
and counted, and their viability was determined by try- 
pan blue exclusion. Each animal was then injected sub- 
cutaneously with the appropriate number of viable cells 
in 0.5 ml of phosphate-buffered saline solution. All 
animals were observed three times a week and tumors 
at the site of injection were measured in millimeters in 
their greatest diameter and at 90 degrees to that line, 
in the center of the tumor. 

G2 and rat embryo fibroblast cells were studied sim- 
ilarly in a smaller number of animals. Ten animals in 
each group were each injected subcutaneously with ei- 
ther 10°, 10’, or 10° G2 cells. Rat embryo fibroblast 
cells obtained from 18-day midgestation White Buffalo 
rat embryos were injected into 20 rats at concentrations 
of either 10° or 10’ cells. 

Immunization with the G2 cell line. None of the rats 
challenged with G2 cells developed tumors, while the 
rat fibrosarcoma line was invariably tumorigenic. To 
assess tumor immunity, we challenged a first group of 
30 White Buffalo rats that had previously received in- 
jections of 10°, 10’, or 10° G2 cells 6 months earlier and 
had not developed tumors with 10° rat fibrosarcoma 
cells. Then 30 additional rats injected with the same 
passages of 10° G2 cells were challenged with 10° rat 
fibrosarcoma cells after only 1 month. 

In a second experiment, animals were injected with 
10° G2 cells (passages 31 to 40) and challenged 1 month 
later with 10° rat fibrosarcoma cells. Tumors developed 


. in a number of these animals following rat fibrosarcoma 


challenge. In a third study, 30 rats were injected with 
later passages (41 to 50) of 10° G2 cells and after 1 
month were challenged with 10° rat fibrosarcoma cells. 
Tumors were found to have developed in a large num- 
ber of these animals before the rat fibrosarcoma chal- 
lenge. Animals that had not already developed a tumor 
from the G2 cells were challenged with rat fibrosarcoma 
cells. Another group of 30 animals were then chal- 
lenged with 10” G2 cells (passages 41 to 50). To enhance 
the immunogenic stimulus and possibly increase the 
protection, a fourth experiment was done in which 20 
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Table I. Titration of tumor development based on the passage of rat fibrosarcoma cells and the number 
of cells inoculated 












_. Passage No. 


5-20 
No. injected 20 
No. of tumors 2 
No. of regressors 1 
21-30 
No. injected 25 
No. of tumors 5 
No. of regressors 2 
31-50 
` No. injected 25 
No. of tumors 6 
No. of regressors 0 


No. of rat fibrosarcoma cells injected subcutaneously 















20 20 20 
7 10 20 
2 2 3 

25 25 25 

12 21 25 
3 3 2 

25 25 25 

17° 23 25 
l 2 2 











Table II. Tumor development in rats challenged with G2 and rat embryo fibroblasts (initial series). 




























` Immunogen- No. of rat 
Experiment | ` No. of specific fibrosarcoma No. of months Rat fibrosarcoma 
No. animals Immunogen Passage No. tumors cells injected | after immunogen tumors 






la 10 Rat embryo 
fibroblasts 
10 Rat embryo 
fibroblasts 
10 G2 5-10 
10 G2 11-20 
10 G2 21-30 
Ib 30 G2 10-30 
2 30 G2 51-40 
3 30 G2 41-50 
30 G2 41-50 
4 20 G2 51-90 
5 20 G2 51-90 




















10° 6 10 
10 6 10 
10° 6. 0 
107 6 0 
108 6 0 
10° l 0 
10° 1 4 
108 l o* 
10 1 o 
10° x 2+ 1 o* 
10° l 6 





*Animals which did not develop a tumor upon injection of G2 cells were protected against the subsequent development of 


tumor by the rat fibrosarcoma cells. 
Weekly injections two times. 


animals were injected with 10° G2 cells (passages 51 to 
90) twice, with a ]-week interval. This experiment was 
repeated with only a single injection of G2 cells. In 
every experiment in which rat fibrosarcoma cells were 
used to challenge G2-exposed animals, 10 control an- 
imals were injected with 10° rat fibrosarcoma cells from 

. the same cultures to ascertain that no defect or change 
in the tumorigenicity of the rat fibrosarcoma cells had 
occurred. 

After it was noted that the experiments differed prin- 
cipally in the passage number of the cell line, different 
passages of the G2 cell line were brought into culture, 
and 240 animals were injected with 10° G2 cells from 
the different passages. 

Cell membrane modification and immunization. 
With the use of a slight modification of the method of 
Shinitzky et al? both G2 and rat fibrosarcoma cell 
membranes from different passages were treated with 
cholesteryl hemisuccinate (Sigma Chemical Co., St. 


Louis, Missouri). The 3.5% w/v polyvinylpyrrolidone 
was made up in a solution of RPMI medium. Then 10° 
cells (either G2 or RFS) were incubated at room tem- 
perature for 2.5 to 3.0 hours with gentle shaking and 
then washed twice with RPMI medium and resus- 
pended in RPMI medium without serum at a concen- 
tration of 2 x 10%/ml, to be used for injection. 

The animals were injected subcutaneously with either 
10° cholesteryl hemisuccinate—modified G2 cells or 10° 
cholesteryl hemisuccinate—modified rat fibrosarcoma 
cells. One month later, all animals that had not devel- 
oped tumors were injected with 10° rat fibrosarcoma 
cells. 


Results 

The number of cells required to produce tumors as 
a function of the in vitro passage are shown in Table 
I. High-passage rat fibrosarcoma cells were found to 
be more tumorigenic than the lower-passage cells; the 
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Table III. Analysis of pron by different passages of G2 cell line against fibrosarcoma (repeat series) 












No. of 


animals Passage of 
tested G2 cells 


40 ` 5-10 0 
40 11-20 0 
40 21-30 0 
40 31-40 2 
40 41-50 5 
40 51-90 © 20 





50% oncogenic dose varied from 10° cells (passages 5 
to 20) to 10° cells (passages 31 to 50). Injection of >ne 
million rat fibrosarcoma cells invariably resulted in the 
development of a tumor detectable 14 days after in- 
oculation that grew to an average size of approximacely 
200 mm? 30 days after inoculation. Lower doses of rat 
fibrosarcoma cells resulted in a longer latent period 
prior to development of an obvious tumor. Apprcxi- 
mately 10% of all tumors that developed to 200 mm? 
regressed by 60 days after inoculation, and scar tis:.ue 
was apparent. With as few as 100 cells injected, sone 
animals developed progressive tumors from each pas- 
sage series. 

Tumor development fen rat sprémnwane cells in 
White Buffalo rats previously injected with either 32 
or rat embryo fibroblasts cells is shown in Table II. Ten 
animals were each injected subcutaneously with eitker 
10, 10’, or 10° G2 cells from passages 5 to 30, withcut 
any tumor development noted over a 6-month period 
of time. After 6 months of observation without any. 
tumor development, all of these animals were chal- 
lenged with 10° rat fibrosarcoma cells, and none of 
them developed tumors. In this and all subsequent 
studies in which G2-immunized animals were chal- 
lenged with rat fibrosarcoma cells, aliquots of the same 
culture and passage of the rat fibrosarcoma cells (1C°) 
were injected into 10 nonimmunized rats. All control 
animals in this and subsequent experiments developed 
tumors. To determine if protection could be achieved 
by immunization in a shorter period of time, 30 animals 
that received the same passage levels of 10° G2 cells 
were challenged with 10° rat fibrosarcoma cells after 
only 1 month. The protection against tumor develop- 
ment was complete (experiment 1b, Table II). Subse- 
quent experiments were therefore done with only a I- 
month interval between immunization and challenge 

To test the hypothesis that immunologic resistance 
was involyed in the failure to develop tumors with th= 
G2 cell line, nude mice, which are immunologically in- 
competent, were injected with either rat embryo fibro- 
blast or G2 (passages 10 to 25) or rat fibrosarcoma 
cells. None injected with rat embryo fibroblast cells 
developed tumors. Those injected with rat fibrosar- 


Immunogen- a e` 


Rat fibrosarcoma 


Protection 


(%) 


0 0 100 
0 0 100 
0 0 100 
5 18 87 
10 29 71 
20 100 0 


coma cells developed rapidly growing tumors detect- 


able in less than a week. Within 2 to 3 weeks after 


subcutaneous G2 challenge, every nude mouse had a 
detectable tumor. In the mice given 10’ G2 cells, the 
tumor was detectable within 2 weeks. Once these tu- 
mors started to grow, they advanced as rapidly as the 
rat fibrosarcoma tumors. The histopathologic features 
of the fibrosarcomas that developed i in the G2-injected 
nude mice and the rat fibrosarcoma-injected animals 
were identical. 

None of the rats that had received either G2 or rat 
embryo fibroblast cells in the first experiment devel- 
oped any tumors prior to challenge with the rat fibro- 
sarcoma cell line. As shown in experiment 1 (Table IJ), 
all animals immunized with the G2 line were resistant 
to tumor development upon challenge with the rat fi- 
brosarcoma line and no animals immunized with the 
untransformed rat embryo fibroblasts cells were re- 
sistant. , 

In subsequent experiments (2 to 5), the clear dis- 


_ tinction between the nononcogenic but protective G2 


line and the oncogenic rat fibrosarcoma line was not 
apparent: In experiment 2, none of the G2-immunized 
animals developed tumors from the G2 cells, but four 
of 30 subsequently challenged with rat fibrosarcoma 
cells did. In experiments 3 to 5, the immunogen itself 
was oncogenic in seven of 30 (experiment 3) to 12 of 


20 (experiment 4) animals. Animals not developing tu- 


mors as a result of injection of the “immunogen” were 
resistant to subsequent challenge with rat fibrosarcoma 
cells. The tumors that developed after ‘ “immunization” 

with the G2 line and without i injection of the rat fibro- 
sąrcoma line were histopathologically indistinguishable 
from those produced by the rat fibrosarccma line alone. 
‘ Upon careful examination of the characteristics of 
the G2 immunogen, it became apparent that the 
strongly protective cells (experiment 1) were from early 
passages (5 to 30) and the weakly protective and tu- 
morigenic cells (experiments 3 to 5) were from later 
passages (30 +) of the cell line. This was consistent with 
the increased oncogenicity of the rat fibrosarcoma line 
upon in vitro passage and suggested that similar 
changes had occurred in the G2 line. To test this hy- 
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Table IV. Protection against rat fibrosarcoma tumor challenge by cholesteryl hemisuccinate~modified G2 cells 











No. of G2 
_ Passage tumors 
10-20 i 20 O 
21-30 20 0 
31-40 20 0 
41-50 20 0 
51-90 20 12 






No. of tumors on 
rat fibrosarcoma 
challenge 






Protection 


(%) 





100 
100 
100 
100 

25 


TOGOG 





pothesis, the effect of passage number on the onco- 
genicity of the G2 line and the protection from sub- 
sequent rat fibrosarcoma challenge 1 month later was 
studied. The results’ of these experiments are presented 
in Table III. Tumors developing during the period of 
observation prior to the injection of rat fibrosarcoma 
cells into the G2-immunized rats are designated as im- 
munogen-specific tumors. Tumors that developed sub- 
sequent to challenge with the rat fibrosarcoma cells 
were designated as rat fibrosarcoma tumors. 

' Through passage 30, the protection conferred by the 
G2 cell line was complete, but thereafter the degree of 
protection from rat fibrosarcoma tumor development 
decreased significantly, and the oncogenicity of the G2 
cell line increased as the passage level increased. The 
tumors that developed as a result of G2 cell injection 
were examined microscopically, and all were fibrosar- 
comas indistinguishable from those formed after the 
injection of the rat fibrosarcoma cell line. The antigenic 
(G2) and oncogenic (rat fibrosarcoma) cell lines are 
readily distinguishable by their morphologic features 
in culture." Careful analysis of cultures indicated that 
there had not been any cross contamination of the two 
cell lines used in these experiments. 

To determine if: modification of cell membrane flu- 
idity, with the achievement of an increased antigenic 
presentation to the host, would have any effect upon 
protection against the development of tumors, the dif- 
ferent passages of the G2 cell line were treated with 
cholesteryl hemisuccinate, since Shinitzky et al.” had 
demonstrated an increased immunity in animals to tu- 
mors so treated. The results of these studies are pre- 
sented in Table IV. Up to passage 50, cholesteryl hemi- 
succinate—modified ‘G2 cells completely protected 
against tumor development with the rat fibrosarcoma 


line. This protective capacity had been reduced in pas- . 


sages beyond 30 in the untreated G2 cells (Table I1). 
Beyond passage 50, the increased protection afforded 
by cholesteryl hemisuccinate treatment was not suffi- 
cient to prevent tumor development from the cho- 
lesteryl hemisuccinate—modified G2 line alone. Mod- 
ification of the rat’ fibrosarcoma cells by cholesteryl 
hemisuccinate had no effect upon the development of 
tumors. 


Comment 


In this study, we had the opportunity to compare the 
immunogenic and oncogenic characteristics of two 
transformed clonal cell lines, derived from the same 
original culture of White Buffalo rat embryonic fibro- 
blasts infected with dye-light-photoinactivated herpes- 
virus type 2. The cell line designated rat fibrosarcoma 
was found to be highly tumorigenic and became in- 
creasingly malignant with continued in vitro passage. 

The G2 cell line, although having all of the in vitro 
chafecteristics of transformation, did not result in the 
development of any tumors when injected into syn- 
gene‘c rats. These studies were undertaken in an effort 
to exploit this significant difference in tumorigenicity, 
with the hope that we might be better able to under- 
stand oncogenicity. . 

Studies were undertaken to determine whether the 
differences in tumorigenicity of these two cell lines 
might reside in a more effective immunologic recog- 
nition and host reaction to the G2 cell line. Our results 
strongly suggest that G2 and rat fibrosarcoma cells car- 
ried cross-reactive antigens, since exposure to the G2 
cells protected animals from a subsequent challenge 
with a 100% tumorigenic dose of rat fibrosarcoma cells. 
The G2 cell line itself was tumorigenic even in low- 
passage numbers, as seen by the development of tumors 
in an immunoincompetent host, the nude mouse. 
These were the same G2 cells which, when injected into 
the syngeneic strain immunocompetent rat host, re- 
sulted not only in a lack of tumor development but in 
subsequent protection against tumor by the rat fibro- 
sarcoma cell line. 

The loss of the protective capability and the increas- 
ing tumorigenicity of the G2 cell line were puzzling. 
Having ascertained that no cross contamination of the 
two cell lines had occurred, we were able to relate these 
changes to continued passage of the cells in vitro. Rep- 
etition of studies with all-passages of the G2 cells which 
had been preserved in a frozen state was accomplished, 
anc. it was verified that the decrease in protective ca- 
pability and the increased tumorigenicity of the G2 cells 
were a function of the increased passage in culture. 
There was a selection of cells with increased tumori- 
genicity by serial passage. 
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We hypothesized that the difference between the cell 
lines might be the result of a difference in relevant 
antigenic presentation. It is now well accepted that 


many tumor cells bear antigenic determinants that may - 


elicit an immune response." The development of a 
tumor is a function of both the rate of cellular div sion 
and the opposing rate of tumor rejection. Tumors that 
have the greatest chance to develop would be those that 
stimulate the least immune resistance. When the rate 
of rejection. exceeds the rate of multiplication, ether 
tumors do not develop or they regress. Although many 
factors could affect this situation, the degree of pre- 
sentation of tumor-associated antigens could te a 
highly significant factor. | 

Borochov and Shinitzky,'® Shinitzky and Rivnay,” 
and Borochov et al. demonstrated that increasing mem- 
brane-lipid microviscosity by the incorporation of cho- 
lesterol resulted in an increase in the exposure of: m2m- 
brane proteins, while depletion of cholesterol had the 
converse effect.“ Augmentation of tumor immuno- 
genicity by more effective exposition of the tumoras- 
sociated antigens was then accomplished by increasing 
the microviscosity of tumor cell membranes.” 

Our system offered an opportunity to study whether 
increasing the microviscosity of the G2 cell membranes, 
as they increased in cell passage and lost their protec-ive 
ability, would have any effect upon their protective ca- 
pacity. A recovery of protection was achieved, as evi- 
denced by an increased protection rate with increasing 
passage of the G2 cells and the absence of development 
of immunogen-specific tumors until beyond passage 50. 
G2 tumors had occurred in previous studies as early as 
passage 40. 

Directions for further study of this i interesting model 
system include: (1) a study of the microviscosity of -he 
G2 cell membranes as.a function of cell passage level 
in vitro, (2) the isolation and characterization of the 
tumor-associated antigens, and (3) the development of 
monoclonal antibodies against those antigens. Tais 
model system should permit us to détermine what 
properties of cells (physical, antigenic éxpression) are 
responsible for tumorigenicity and what properties .n- 
duce tumor immunity. This information may be va u- 
able in designing fauonal protocols for immur.o- 
therapy. 


We acknowledge the technical assistance of Glenn A. 
Herbst, M.A. This work is dedicated to the memory 3f 
Marcelle Deiber Gusdon. 
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Discussion _ 

Dr. JAMES R: Scorr, Salt. Lake City, Utah. This study 
is a sequel to one in which Dr. Gusdon showed that 
photoinactivated herpes simplex virus had a carcino- 
genic potential. Two cell lines isolated had in vitro char- 
acteristics of transformation but one clone (G2) was a 
regressor when injected into animals and one clone (rat 
fibrosarcoma) a progressor. While the in vivo behavior 
of these two clones was very dissimilar, antigen sharing 
was apparent since prior immunization with the G2 
clone protected against tumor formation when the im- 
munized animals were challenged with the progressor 
clone rat fibrosarcoma. A major point addressed by the 
paper is the fact that G2 developed progressor char- 
acteristics after serial in vitro passages. However, the 
isolation of both progressor and regressor clones from 
the same tumor and the change in characteristics after 
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serial in vitro passages are not uncommon phenom- 
ena. In our own laboratory, Daynes and Beeson have 
produced similar results using ultraviolet light radia- 
tion and placental cell culture systems. Does Dr. Gusdon 
believe that simple selection or actual modulation or 
transformation of the cell line is taking place? 

Perhaps of greater potential significance is the fact 
that treatment of G2 cells with cholesteryl hemisticci- 
nate reduced the tumorigenicity of the high-passage 
G2 line and restored some of its ability to protect against 
rat fibrosarcoma, presumably through alterations in cell 
membrane microviscosity. This finding could have im- 
portant implications in tumor immunotherapy. How- 
ever, the microviscosity assays needed to prove the 
induction of membrane modifications were not con- 
ducted. Treatment of cells with cholesterol, depending 
on the purity of the reagents, can mediate a large num- 
ber of potential changes of the treated cells, and mi- 
croviscosity represents only one of these. Does Dr. Gus- 
don have any further data to clarify this point? 

In conclusion, I congratulate Dr. ‘Gusdon and en- 
courage him to pursue the lines of research he has 
suggested. To some extent, tumor immunology is a 
murky area that has had little impact on the clinical 
management of cancer. Nevertheless, there was a time 
when many infectious diseases that are now easily cured 
seemed almost as inevitable in their course as cancer 
does today. In depth studies at the molecular level in 
virology, immunology, and biochemistry are urgently 
néeded if we are eventually to understand the devel- 
opment and control of human neoplasms. 

Dr. Rovanp A. Parro, Milwaukee, Wisconsin. 
Dr. Gusdon, the work by Gey a.number of years ago 
showed spontaneous transformation of the rat fibro- 
blast in culture when maintained for prolonged pas- 
sages. 

The finite life expectancy of cells in culture has been 
suggested to be in the range of approximately 50 pas- 
sages, after when spontaneous transformation takes 
place and these cells are then capable of inducing 
tumors. 

My question is have you actually demonstrated any 
effect of fluorescent light and dye-treated rat embryo 
fibroblast or are you actually seeing spontaneous trans- 
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formation of these cells with the production of tumors’ 


that have nothing to do with the dye or fluorescent 
light treatment? 

To answer that question, did you specifically study 
parallel rat embryo fibroblasts that were not treated by 
dye or fluorescent light? 

Dr. SEYMOUR L. Romney, New York, New York. Dr. 
Gusdon, is your system essentially only proving that 
tumors are heterogeneous, which you have succeeded 
in demonstrating in a variety of passages? 

Second, have you considered using retinoids to de- 
termine their protective, possibly preventive action? 

Finally, when you began working with herpesvirus, 
was it because-you thought i it might be responsible for 
cervical cancer? 

Dr. GUSDON (Closing). Dr. Scott, I do not know 
whether there is simple selection by the pressures of 
coritinuous passage or if there is some internal mod- 
ulation. I cannot answer that. 

With regard to your question about whether mi- 
croviscosity studies have been done along the different 
passages, that was part of thé next grant request. How- 
ever, in ordér to make that grant request, we did probe 
and study the very early passages along with the very 
late passages and did find a very significant change. In 
answer to your question, this has never been done in 
humans. , 

With regard to monoclonal antibodies, we have some- 
where in the neighborhood of 30 of these already man- 
ufactured. 

Dr. Pattillo, we did continue passages of rat embryo 
fibroblasts in culture. We did expose them to dye and 
light. There was no. transformation, and in our hands, 
after approximately 12 passages, untransformed rat 
embryo fibroblasts tend to wither away. 

Dr. Romney, tumors are heterogeneous. I have no 
response to that. We have never used retinoids in this 
system, and I have no plan to study that aspect. 

We began the study of herpesvirus early in the 1970s 
simply because I have a joint appointment in the De- 
partment of Microbiology. I was working with virolo- 
gists, and I suspected at that time that herpesvirus was 
very dangerous. I think that was engendered from long 
ago because of the relationship to cervical cancer. 


Effects of maternal ethanol infusion on fetal cardiovascular — 


and brain activity in lambs 
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Ethanol (1 gm/kg of maternal body weight administered over 1 hour) was infused intravenously into 11 
chronically prepared pregnant ewes between 128 to 137 days’ gestation. Fetal breathing movements were 
suppressed for 9 hours following ethanol administration, and both high- and low-voltage fetal electrocortical 
activity were suppressed for 3 hours and replaced by intermediate-voltage electrocortical activity. Fetal 
blood gases and pH were not altered. These data support the hypothesis that ethanol suppresses fetal 
breathing movements by a direct central mechanism rather than indirectly by alteration of electrocortical 


activity. (AM J OssTeT GYNECOL 1985;151:859-67.) 
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Chronic alcohol abuse during pregnancy has been 
associated with the fetal alcohol syndrome.'? This syn- 
drome, which involves craniofacial abnormalities, pre- 
natal and postnatal growth deficiencies, and mental re- 
tardation, represents the tip of a spectrum of possible 
effects of alcohol on the fetus. Although babies with 
fetal alcohol syndrome are increasingly recognized as 
a complication of heavy alcohol consumption during 
pregnancy, recent data suggest that newborn infants 
may have less obvious effects from moderate maternal 
ethanol consumption during pregnancy. Streissguth et 
al? reported that women who were not alcoholics but 
who consumed moderate amounts of alcohol during 
pregnancy had a higher incidence of babies with. re- 
spiratory distress at birth, lower Apgar scores, brady- 
cardia, and variable decelerations during labor. 

We extended the original observations of Fox et al." 
and reported that a small dose of ethanol (0.25 gm- kg) 
administered orally to pregnant women near term al- 
most abolished fetal breathing activity within 30 min- 
utes and suppressed fetal breathing activity for at least 
3 hours following ethanol administration.® Further, we 
recently reported that maternal intravenous infusion 
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of glucose at 30 minutes following maternal ethanol 
consumption produced no significant alteration of the 
suppressed fetal breathing activity’ whereas maternal 
glucose administration alone has been demonstrated to 
increase the incidence of fetal breathing movements.’ 

To directly examine effects of ethanol on fetal car- 
diovascular and brain function, we developed a chronic 
fetal lamb model. Preliminary studies were performed 
to determine a dose and method cf administration 
which reproduced the effects of ethanol on fetal breath- 
ing movements, originally reported in women. In the 
current study the effects of a maternal infusion of eth- 
anol, 1 gm/kg of maternal body weight given over 1 
hour, on fetal lamb cardiovascular and brain activity 
were determined. 


Material and methods 


Studies were performed on 12 fetal lambs of mixed 
breed between 128 and 137 days’ gestation (term, 147 
days). Fetuses were surgically prepared at least 4 days 
prior to the beginning of experiments. Ewes were an- 
esthetized with 40 mg of thiopental sodium intrave- 
nously, intubated, and maintained on closed circuit 
ventilation with 1.5% to 2.0% halothane and a 50:50 
mixture of nitrous oxide and oxygen at 1 L/min. 

Polyvinyl catheters were placed in the brachioce- 
phalic trunk via a fetal forelimb artery for sampling 
preductal arterial blood, in the inferior vena cava via 
a fetal pedal vein, and in the sagittal sinus as previously 
reported.® Tracheal and amniotic fluid catheters were 
also placed as has been previously described.” Elec- 
trodes of stainless steel Teflon-coated wire (Cooner 
Corporation, Chatsworth, California) were implanted 
biparietally on the dura for fetal electracortical activity, 
through the orbital ridge of the zygomatic bone of each 
eye for electroocular recordings, and over the sternum 
for fetal heart rate recordings. A reference electrode 
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was placed in the loose connective tissue overlying the 
occipital bone of the skull. The catheters were filled 
with a heparinized saline solution; catheters and wires 
were exteriorized through the flank of the ewe, and 
the abdomen was closed in layers. Polyvinyl catheters 
were then placed in the maternal femoral artery and 
vein. At the time of surgery, 1 gm of dihydrostrepto- 
mycin and 800,000 U of penicillin G were injected in- 
tramuscularly into the ewe, and after the uterus was 
closed, 1,000,000 U of penicillin G was injected into 
both the fetal hind limb vein and the amniotic cavity. 
The antibiotic coverage was continued daily for 2 to 3 
days. After the operation animals were maintained in 
individual cages suitable for continuous monitoring, 
with food and water available. 


Physiologic measurements 


Each fetal lamb was studied during a fed control 
condition, a subsequent period of ethanol exposure, 
and a postethanol recovery period. Strain gauge ma- 
nometers (Statham Model P-231D, Gould Ine., Oxnard, 
California) and a chart recorder (Model 7, Grass In- 
strument Co., Quincy, Massachusetts) were used to re- 
cord pressure in the trachea, amniotic fluid, and bra- 
chiocephalic artery. Mean arterial blood pressure was 
calculated as diastolic plus 0.4 of the difference of the 
systolic minus diastolic pressure. Electrical signals were 
processed by means of a common mode rejection 
preamplifier (Model 7, P511J, Grass Instrument Co., 
Quincy, Massachusetts). Fetal heart rate was measured 
by means of a cardiotachometer (Model 7, P44B, Grass 
Instrument Co., Quincy, Massachusetts). Fetal electro- 
cortical and electroocular potentials were displayed 
directly on the chart recorder after passage through 
a passive band-pass filter, 0.3 to 30 Hz on the pre- 
amplifier. 

Continuous recordings of electrocortical activity, 
electroocular recordings, tracheal pressure, amniotic 
pressure, fetal arterial blood pressure, and fetal heart 
rate were commenced 24 hours before each ethanol 
infusion. A 40% (v/v) solution of ethanol (Alcohol, Li- 
quor Control Board of Ontario) was administered by 
Harvard infusion pump (Harvard Apparatus, Dover, 
Massachusetts) into the maternal inferior vena cava for 
1 hour at a dose of 1 gm/kg of maternal body weight/ 
hr (n = 11). Continuous recordings were made for a 
further 24 hours following infusion. Approximately 30 
minutes before initiation of the ethanol infusion, fetal 
and maternal arterial blood samples were taken. After 
initiation of the infusion, fetal and maternal arterial 
blood samples and an amniotic fluid sample were taken 
every 15 minutes for the first hour, every half hour for 
the next 3 hours, and hourly for the next 6 hours 
(n = 11) or 10 hours (n = 4). All samples were ana- 
lyzed for ethanol concentrations (0.25 ml sample). Fetal 
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arterial blood samples taken during the control period 
and at 1 and 2 hours were also analyzed for blood gases, 
pH, and whole blood glucose (0.8 ml sample). 

Approximately 30 minutes before ethanol infusion, 
radionuclide-labeled microspheres were injected into 
the fetal inferior vena cava for determination of brain 
and myocardial blood flow, followed immediately by a 
fetal blood sampling from the brachial artery and sag- 
ittal sinus. At the end of the ethanol infusion and again 
1 hour after infusion, second and third microsphere 
injections were performed together with paired fetal 
blood sampling. The results of these experiments are 
reported separately.® 

Fetal blood pH, Po,, and Pco, were analyzed with an 
ABLS3 blood gas analyzer with temperature corrected 
to 59° C (Radiometer Ltd., Copenhagen, Denmark). 
Glucose in whole blood was measured in triplicate with 
a membrane bound enzyme technique utilizing the glu- 
cose oxidase method (Model 23A, Yellow Springs In- 
strument Co., Yellow Springs, Ohio). 

Duplicate 0.1 ml fetal arterial blood samples were 
analyzed quantitatively for ethanol. Each 0.1 ml sample 
was immediately placed in an ice-cold 0.9 ml solution 
that contained 0.865 ml of a saline solution of 34 mg/ 
ml of perchloric acid and 65 ug/ml of sodium azide, 
0.01 ml of an aqueous solution of 76 mg/ml of thiourea, 
and 0.025 ml of an aqueous solution of 3 mg/ml of 1- 
propanol. After a 5-second mixing, the sample was cen- 
trifuged at 13,000 x g for 30 seconds in a microcen- 
trifuge. A 0.2 ml aliquot of the supernatant was placed 
in a 1.5 ml glass vial, which then was sealed with a 
silicon septum, and frozen on dry ice until analyzed 
within 36 hours. The ethanol concentration was deter- 
mined by gas-liquid chromatography with use of head- 
Space analysis as previously described." ° The accu- 
racy of the procedure for ethanol is 101.9% + 0.7% 
(SEM), the coefficient of variation is less than 2.5%, 
and the lower limit of quantitative sensitivity is 0.005 
mg/ml. 


Data analysis 

The zero-order ethanol elimination rate (mg/ml/hr) 
from fetal arterial blood was determined from the ap- 
parent linear portion of the elimination phase of the 
ethanol concentration—time curve of the individual an- 
imals by the use of linear regression analysis."* 

Electrocorticol activity was assessed by visual analysis 
into periods of high-voltage (100 to 200 pV), low-volt- 
age (<50 pV), and intermediate-voltage (50 to 100 uV) 
activity (n = 11). The incidence of electroocular activity 
was also quantified (n = 11). The incidence of fetal 
breathing movements was determined by negative 
pressure deflections of the tracheal pressure recordings 
and reported as the percentage of time in each hour 
spent breathing. Fetal heart rate and blood pressure 


Volume 191 
Number 7 


Ny 
fæ) 


Ak 
uo 


oO 
wn 
co 





MEAN FETAL ETHANOL 
CONCENTRATION (mg/ml) 
[ a a 


0 3 6 9 12 15 
TIME (HOURS) 


Fig 1. Mean (+SEM) fetal arterial blood ethanol concemtra- 
tion—time curve for l-hour maternal intravenous infusicn of 
ethanol, 1 gm/kg of maternal body weight. 


recordings were analyzed every 5 minutes and reported 
as average values for each hour (n = 11). 

Results are reported as the means and standard error 
of the means. Statistical significance was calculated with 
attest for small samples with variance equal, as verified 
by an F test described by Bailey.” 


Fetal ethanol concentrations 


Fetal arterial blood ethanol concentrations reached a 
peak of 1.69 + 0.13 mg/ml at 1 hour (end of maternal 
ethanol infusion) and decreased to 0.70 + 0.10 mg-ml 
at 6 hours and 0.07 + 0.08 mg/ml at 14 hours follow ng 
the initiation of ethanol infusion (Fig. 1). The rate of 
ethanol elimination from: fetal arterial blood was 
0.14 + 0.01 mg/ml/hr. 


Fetal breathing and cardiovascular 
measurements 


The incidence of fetal breathing movements was 
35.4% + 1.3% for the 8 hours before ethanol infusion 
and decreased to 10.3% + 1.1% for the 5 hours fol- 
lowing initiation of ethanol infusion (p< 0.001). 
Breathing movements increased slightly to 21.6% + 
1.4% from the sixth to ninth hour (p < 0.001 compared 
to first 5 hours) and returned to an incidence of 
34.0% + 0.5% from the tenth to twelfth hour, whih 
was not significantly different from the incidence te- 
fore ethanol infusion (Fig. 2). 

The fetal heart rate increased from 162 + 1 bem 
during the 4 hours before ethanol infusion to 168 + I 
bpm during the 4 hours after the onset of ethanol in- 
fusion (p < 0.05, paired ¢ test) and to 167 + 1 bpm 
from the fifth to eighth hour (NS) (Fig. 3). Fetal mean 
arterial blood pressure was 42.5 + 3.4 mm Hg before 
infusion and did not change significantly following eti- 
anol administration. 
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Fig. 2. The incidence of fetal breathing movements per hour 
(+SEM) was plotted before and after alcohol infusion. There 
was a significant decrease in the incidence of fetal breathing 
movements for 9 hours following the onset of the 1-hour 
ethanol infusions. 
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Fig. 3. The mean hourly fetal heart rate increased significantly 
for 4 hours after the onset of ethanol infusion. 


Fetal electrocortical and electroocular activity 


“The mean incidence of low-voltage electrocortical ac- 
tivity was 48.1% + 1.5% for the 8 hours before ethanol 
and fell to 22.7% + 3.0% for the 3 hours after initiation 
of ethanol infusion (p< 0.001) and returned to 
46.2% + 1.2% from the fourth to the eighth hour (NS 
compared to control), The mean hourly incidence of 
high-voltage electrocortical activity also decreased from 
a mean of 39.8% + 1.1% for 8 hours before ethanol 
to 21.8% + 2.0% for the 3 hours follcwing initiation 
of ethanol infusion (p< 0.001) and returned to 
36.6% + 1.1% from the fourth to eighth hour (NS 
compared to control) (Fig. 4). 

Electroocular activity occurred almost exclusively 
during low-voltage electrocortical activity (Fig. 5) and 
was present 86.0% + 1.6% of the time during this state 
with little change after ethanol administration. Overall, 
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Fig. 4. The incidence of high-voltage (100 to 200 uV), low- 
voltage (<50 uV), and intermediate-voltage (50 to 100 pV) 
electrocortical activity was plotted each hour (+SEM) before 
and after alcohol infusion. 


the mean incidence of electroocular activity 8 hours 
before ethanol administration was 51.2% + 1.6% and 
fell to 31.2% + 1.6% during the 3 hours after initiation 
of ethanol infusion (p < 0.005, paired ¢ test) and re- 
turned to 47.6% + 1.3% from the fourth to eighth 
hour (NS compared to control) (Fig. 6). 

During the first 3 hours following onset of ethanol 
infusion an electrocortical activity pattern of interme- 
diate voltage (50 to 100 uV) with sporadic electroocular 
activity occurred 55.7% + 3.7% of the time, which was 
significantly different from the pattern 8 hours before 
ethanol infusion, or the fourth to eighth hour following 
initiation of ethanol infusion (12.0% + 0.7% and 
17.3% + 1.7%, respectively; both p < 0.001). (Fig. 4). 


Fetal arterial blood gases and glucose 

concentration 

Fetal arterial Po., PCO,, and pH were 20.6 + 1.3 mm 
Hg, 46.4 + 0.8 mm Hg, and 7.35 + 0.01 and did not 
change at I or 2 hours following initiation of ethanol 
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infusion (Table I). There was a decrease in the fetal 
arterial whole blood glucose concentrations from 
19.3 + 1.2 mg/dl before infusion to 16.0 + 1.2 and 
15.9 + 1.4 mg/dl at 1 and 2 hours following initiation 
of ethanol administration (both p < 0.001, paired £ 
test). 


Other observations 


_ During the experiments ewes did not exhibit unusual 

agitation; however, for the first 2 to 3 hours following 
ethanol administration, sheep appeared to have im- 
pairment of balance and spent a greater part of the 
time lying down and did not eat or drink. They re- 
turned to regular activity within 3 hours of the onset 
of infusion with no apparent ill effect. 

In one control animal the same experimental pro- 
tocol was used except that an equal volume of normal 
saline solution was infused intravenously over 1 hour 
to the ewe. In this animal the following average mea- 
surements were obtained and did not change from 8 
hours before to 8 hours after saline solution adminis- 
tration: fetal breathing movements, 48.2% + 8%; 
low-voltage electrocortical activity, 49.9% + 7.1%; 
high-voltage electrocortical, activity, 47.8% + 6.3%; 
electroocular activity, 51.5% + 6.7%; mean arterial 
blood pressure, 42.9 mm Hg; mean fetal heart rate, 
165 bpm; Po, 18.6 + 0.7 mm Hg; Pco., 51.6 + 2.3 
mm Hg; pH, 7.31 = 0.01; glucose, 19.0 + 0.1 mg/dl. 


Comment 


In this study, administration of 1 gm/kg of ethanol 
over | hour into the maternal inferior vena cava re- 
sulted in an abrupt decrease in the incidence of low- 
and high-voltage electrocortical activity within 30 min- 
utes after the onset of ethanol infusion, which lasted 
for about 3 hours before returning to baseline values. 
Similar observations were made for the incidence of 
electroocular activity that represents rapid eye move- 
ments, which were usually present during low-voltage 
electrocortical activity. Electroocular activity continued 
to be present the same proportion of the time during. 
episodes of low-voltage electrocortical activity before or 
after ethanol administration (86%). During the 3 hours 
fallowing the onset of ethanol administration, the typ- 
ical electrocortical patterns were replaced with inter- 
mediate-voltage electrocortical activity (50 to 100 pV) 
with occasional sporadic electroocular activity. Mann et 
al. demonstrated a similar change in electrocortical 
activity in studies on acute fetal lamb preparations after 
ethanol administration. 

Fetal breathing movements occur about 30% to 40% 
of the time in association with low-voltage electrocor- 
tical activity and rapid eye movements. The incidence 
of fetal breathing activity decreased within 30 minutes 
of the onset of ethanol infusion and remained signifi- 
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' Fig. 5. Chart recording demonstrating tat electroocular activity (EOG) and fetal breathing move- 
ments normally occur during times of low-voltage electrocortical activity. ECoG, electrocortical ac- 
tivity; FHR, fetal heart rate; BP, blood pressure. 


Table I. Effect of ethanol on fetal arterial blood gases and glucose concentrations 













Po, (mm Hg) 


. 20.6 + 1.3 
Pco, (mm Hg) 46.4 + 0.8 
pH 7.35 + 0.01 
Glucose (mg/dl) 19.3 + 1.2 


*p < 0.001 when compared to control (paired ¢ test). 


cantly depressed for 9 hours, by which time the -etal 
arterial blood ethanol concentration had decreased to 
0.44 + 0.18 mg/ml. In this study, the incidence of low- 
voltage electrocortical activity and electroocular act-vity 
returned to normal 3 hours after initiation of ethanol 
administration, but it was 6 hours longer before the 
incidence of breathing activity returned to baseline lev- 
els (Fig. 6). Therefore the suppression of fetal breath- 
ing movements by maternal ethanol infusions could not 
” be explained by changes in electrocortical activity. In 
fetal lambs, Dawes et al.'® performed caudal brain sem 
sections at the level of the upper pons and observed 
that episodic fetal breathing movements and electro- 
cortical activity became dissociated following this pro- 
cedure, Furthermore, they measured persistence or en- 
hancement of fetal breathing activity during isocapnic 
hypoxia, which normally completely suppresses breath- 
ing activity in the intact fetal lamb. In three fetuses with 
brain stern section, Dawes measured almost continuous 
fetal breathing movements before a maternal infusion 
of 60 ml of absolute ethanol, but following the infus-on; 
fetal breathing activity disappeared for 0.5 to 4.5 hcurs 
(Dawes, personal communication). He concluded that 
ethanol can have a direct effect on brain stem cen-ers 
below the pons which are concerned with control: of 






2 hours after 
initiation of ethanol 


22.1 + 1.1 22.44 1.1 
45.9 + 0.6 43.8 + 0.8 
7.35 + 0.01 7.36 + 0.01 
16.0 + 1.2* 15.9 + 1.4* 


fetal breathing activity. This effect contrasts with that 
of pentobarbital, which caused prolonged high-voltage 
electrocortical activity and arrest of fetal breathing 
movements by wholly suprapontine mechanisms, 

Recently Mukherjee and Hodgen” reported that ma- 
ternal alcohol administration to pregnant rhesus and 
cynomolgus monkeys resulted in impairment of the 
umbilical circulation, fetal hypoxia, and asphyxia. How- 
ever, these investigators injected a very high dose of 
ethanol] over 1 to 2 minutes (3 gm/kg) and were, in fact, 
using near lethal doses of ethanol. In the current study 
we were unable to demonstrate any changes in fetal 
arterial pH, Po,, or Pco,, and so it would appear that 
factors other than changes in fetal blood gases are in- 
volved in the diminished fetal breathing activity follow- 
ing ethanol administration. 

There was a small decrease in fetal arterial whole 
blood glucose concentrations at 1 and 2 hours following 
ethanol administration. It has been demonstrated in 
chronic fetal lamb preparations that the incidence of 
fetal breathing activity is reduced when the fetal blood 
glucose concentration is 10 mg/dl and that breathing 
activity is arrested when the fetal blood glucose con- 
centration falls below 8 mg/dl. The fetal blood glucose 
concentration in our study did not décrease far enough 
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Fig. 6. The incidence of low- -voltage elecitocörtičal activity (LV 
ECoG), electroocular activity (EOG), and fetal breathing move- 
ments (FBM) was plotted each hour (+SEM) before or after 
alcohol infusion. 


tó account for the marked decrease in the incidence of 
fetal breathing following ethanol administration. 
`- In human fetuses McLeod et alë reported that oral 
‘administration of ethanol (0.25 gm/kg) to’ pregnant 
women near term virtually abolished fetal br eathing 
activity for at least 3.5 hours. In the current study on 
third-trimester pregnant ewes, maternal intravenous 
infusion of 1 gm/kg of ethanol over 1 hour was used 
to reproduce similar effects on fetal breathing activity. 
' The rate of ethanol elimination from fetal arterial 
blood was 0.14 mg/ml/hr, which was similar to the rate 
of elimination from maternal arterial blood in sheep 
(0.12 mg/ml/hr)"* and maternal venous blood in hu- 
mans (0.15 mg/mi/hr). It appears that the chronic 
fetal lamb preparation is a useful model for studying 
the effects of ethanol on fetal life and that the phar- 
macokinetics of ethanol are similar in the human, based 
on maternal ethanol elimination rates. 

During human pregnancy it is impossible to study 
the effects of ethanol on fetal brain function or me- 
tabolism. The current results suggest that when ethanol 
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is administered to pregnant ewes, similar suppressive 
effects on fetal breathing activity are observed to those 
reported in women.*® Furthermore, in this study, re- 
markable changes occurred in fetal electrocortical ac- 
tivity and eye movements and a different and unusual 
type of intermediate-voltage electrocortical activity oc- 
curred immediately following ethanol administration. 
Finally, preliminary analysis of other data from this 
experiment suggests that significant decreases occurred 
in fetal brain blood flow and oxidative metabolism fol- 
lowing maternal ethanol administration. It would 
seem prudent for pregnant women to refrain from 
consumption of ethanol during pregnancy. 


_We wish to thank Drs. J. Challis, P. Harding, and D. 
Olson for their interest in this work and Mrs. T. Clarke 
for her excellent technical assistance: . 
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Discussion 


Dr. MORTIMER G. ROSEN, Cleveland, Ohio. The zu- 
thors have made an orderly progression from obser- 
vations on humans to observations on animals in order 
to study the physiology and possible pathologic phzs- 
iology relating to the use of ethyl alcohol, which is a 
drug of major societal interest. This is an observatioral 
or descriptive study, since there were no stated Fy- 
potheses. 

In previous studies of pregnant women the authcrs 
documented that after one alcoholic drink, fetal breath- 
ing movements were suppressed for 30 minutes ard 
the suppression lasted for about 3 hours. Fetal heert 
rate and fetal body movements were not altered. 

The present study of fetal lambs offers an excelleat 
opportunity to describe the many behavioral and met- 
abolic changes that may take place in the presence bf 
an alcohol infusion. The amount of alcohol given in 
this study and measured intravenously in the fetus dur- 
ing the first hour exceeded the lower limits for ligat 
adult drinking in the human. For example, the thres 1- 
old for measurable impairment for human subjects wko 
are light drinkers ranges from 0.5 to 0.9 mg/ml n 
blood, and the probability for causing an automobile 
accident doubles at the 0.6 mg/ml level and increases 
over 25 times at the 1.5 mg/ml level, which level was 
exceeded in this fetal sheep study.' 

The findings documented changes in almost all sys- 


tems, except the acid/base status and body movements. 


The fetal breathing movements appear to have rz- 
mained suppressed long after electrocortical and heart 
rate changes returned to pretesting measurements. 
That there was a major change in electrocortical az- 
tivity is not a surprise. Many drugs that are fat soluble, 
including alcohol, narcotics, tranquilizers, and barti- 
turates, alter states of consciousness and are easily seen 
in the electrocorticogram. Drugs do not have specifc 
electrical signatures but instead alter electrical poten- 
tials in similar patterns. The observed changes probab-y 
relate to alcohol acting on the lipid membranes. The 
authors state “therefore the suppression of fetal breatk- 
ing movements by maternal ethanol infusion could nat 
be explained by changes in electrocortical activity” 
Since the findings are a summation of electrical activity 
in the cortex (as well as deeper structures), this te:t 
cannot be used to define control. While the cortex moc- 
ulates and even controls activities such as heart rate and 


breathing, one cannot equate change with control. Tha 


best example of this is the disparity noted when a per- 
son with a flat electroencephalogram may be legally 
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defined as dead but can still maintain respiratory and 
cardiovascular activity. 

There also is a danger in proceeding from an ob- 
served change in variables to the proscription of alcohol 
use. One may talk about limitation in the use of alcohol, 
which is certainly appropriate for the fetus as well as 


‘the rest of us, but the fetal internal environment re- 


sponds to many stimuli. 

For example, in the authors’ previous studies we note 
that club soda also altered the electrocorticogram. 
Should club soda be restricted? Similarly glucose alters 
fetal activity. Is that good or bad? The fetal environ- 
ment is extremely sensitive. In this study during the 
three hours of the control period before the alcohol 
infusion began, the fetal heart rate increased, perhaps 
reflecting the ewe’s response to the activity in the lab- 
oratory and the fetal response to the ewe’s response. 
Was that good or bad, or was it part of normal early 
fetal brain development? 

After birth each fetus is seen as a unique person, 
different from any other fetus in the neonatal nursery 
or in that patient’s family. This is because the internal 
milieu has been different for that fetus. Almost every 
thing the mother does, including physical activity, met- 
abolic alterations, sleep and emotional behavior, and 
even sounds of the external world, will alter the elec- 
trocorticogram and perhaps alter fetal breathing move- 
ments. Years ago during fetal sheep studies we placed 


. auditory transducers at the fetal sheep ear and heard 


the sounds of the fetal environment including noise 
transmitted when we percussed the maternal abdomen. 

I do have several specific questions that I would pose 
for Dr. Patrick and co-workers. (1) Do you have any 
opinion at this time as to how useful fetal breathing 
movements may be in detecting fetal distress, since the 
response times as noted in this study were quite dif- 
ferent from fetal movement, heart rate, and cortico- 
gram changes? (2) Is it possible to analyze the electro- 
corticogram more specifically than in terms of high, 
low, and intermediate voltage? If you run at faster ré- 
cording paper speeds would you be able to define fetal 
sleep behavioral patterns similar to patterns present in 
the human fetus and neonate? (3) Why do you feel that 
when one signal is suppressed longer than another (i.e., 
fetal breathing movement as compared to electrocor- 
ticogram), it is or is not controlled by the other signal? 
(4) Do you feel one glass of an alcoholic drink or alcohol 
in any amount is harmful and should be interdicted 
during pregnancy? 

Once again, I congratulate Dr. Patrick and colleagues 
for these well-designed studies, which were set forth in 
a concise and clear manner. 
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, Dr. SAMUEL SOLOMON, Montreal, Quebec, Canada. 
Does the pregnant sheep have alcohol dehydrogenase 
in the maternal or fetal circulation? Can this enzyme be 
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induced in the mother or fetus? If there is little or no 
dehydrogenase the alcohol can alter membrane struc- 
ture and perhaps explain some cf the results you ob- 
tained, | . 

Dr. Patrick (Closing). Dr. Rosen’s first concern was 
regarding the amount of alcohol given during this ex- 


periment. We spent an entire sheep season working out _ 
this dose. There is a major species difference in the. 


effect of alcohol on fetal breathing activity between 
the human and the sheep. The dose used in this study 
reproduces the effects on fetal breathing movements 
that we reported in the human when we administered 
0.25 gm/kg of body weight to human pregnant vol- 
unteers.** There may be a difference in alcohol de- 
hydrogenase activity, or it may just be a pure species 
difference. I do not know. We do know that the 
elimination rate of ethanol in maternal blood from 
our studies in the human and in the sheep are very 
similar.® '® 

In regard to the fetal brain waves, Leon Mann first 
noted this electrocortical change when he performed 
acute studies on the effects of ethanol on the fetus many 
years ago. We repeated, initially, the doses that were 
used by Mukherjee and Hodgen” in Rhesus monkeys. 
These more rapid chart recordings of electrocortical 
activity were obtained after administration of 3 gm of 
ethanol per kilogram of maternal body weight, not over 
2 minutes as Mukherjee and Hodgen reported, but 
over l hour. There is a progression of electrocortical 
activity in the fetus, to complete absence of voltages. It 
is the only experimental condition I have yet seen which 
produces an isoelectric electrocorticogram in an animal 
that subsequently recovered. 
`- I do think that our human studies suggest that club 
soda doesn’t alter electrocortical activity or fetal breath- 
ing movements.” It was unfortunate that in the first 
study,’ the time base on the figures suggested a change 
in fetal breathing movements, but it really reflected a 
gradual change after breakfast in those. women who 
were not fasting. : 

The-fetal heart rate did not change in the control 
animal in the present study or in similar studies per- 
formed for other reasons in animals that were not in- 
fused with ethanol, so I do not think it was the con- 
ditions of the experiment that contributed to the 
present observations. 

I cannot give you an opinion on how useful fetal 
breathing movements are in the prediction of fetal dis- 
tress in the human. There are increasing numbers of 
variables known to affect human fetal breathing activity 
that do not influence fetal body movements or accel- 
erations in the fetal heart rate near term. Certainly an 
important one is the impending onset of labor, and as 
far as we know, there is no way of knowing how close 
labor is in humans. Our human studies®° suggested 
that if a woman had a cocktail for lunch and was tested 
2 hours later, by which time her breath would not even 


*The- r in. this discussion are given at the end of 
- the original paper. 
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smell of alcohol, her fetus would still not be making 
any breathing movements. However, the next morning 
her fetus would be perfectly well from the point of view 
of fetal breathing activity. Fetal breathing may be a 
sensitive indicator of hypoxemia over long-term obser- 
vations, but from the practical human point of view we 
have to make observations over such a short interval, 
perhaps an hour at most, that I do not think at the 
present time the measurement has a major role to play 
in detection of fetal distress in humans. ‘ 

I agree it is possible to analyze the fetal electrocor- 
ticogram in other ways. A combination of spectral tech- 


- niques and of voltages that are demonstrated here 


could be used, but for this initial report we chose to 
show voltage levels only. 

Is one glass of alcohol harmful to pregnant women? 
I do not have an answer except that there is a remark- 
able effect in the human for a very long period of time 
on one biologic marker of health, namely fetal breath- 
ing. However, fetal breathing movements in our human 
studies had returned to a normal incidence by the fol- 
lowing day and all of the study fetuses were normal at 
birth.’ These studies have a rather sobering effect in 
our recommendations to patients. It remains to be seen 
whether extensions of this study will suggest that re- 
peated alcohol infusions will induce protective mech- 
anisms such as alcohol dehydrogenase activity. 

I will now discuss Dr. Solomon’s questions. Alcohol 
is inactivated by a dehydrogenase enzyme, and this is 
a key factor we are looking at in the current year: Can 
we induce fetal alcohol dehydrogenase function? There 
is no arteriovenous difference in alcohol concentration 
across the fetal brain in this model. Not surprising per- 
haps, because it is known that in the human there is 
virtually no alcohol dehydrogenase activity in the brain. 
We had no evidence in this study that there is any 
alcoho] dehydrogenase activity in the fetus. We dem- 


onstrated zero-order alcohol kinetics in amniotic fluid 


and fetal and maternal blood. Blood ethanol concen- 
trations were similar in fetal and maternal blood, and 
we measured an elimination rate in the amniotic cavity 
similar to that of thé mother and the fetus. 

‘We did measure acetaldehyde.’ We tended to detect 
acetaldehyde levels primarily during the time of the 
electrocortical changes, that is, the first 3 to 4 hours, 
and we are pursuing this idea now. I agree that acet- 
aldehyde is toxic, which may explain some of the find- 
ings in this study. 

Effects of ethanol on cell membranes may relate to 
controls of fetal breathing. There are central controls 
that are probably located in the level of the fetal lamb 
brain below the upper pons. There are, in air-breathing 
people and of course in fetuses, peripheral controls 
such as carotid chemoreceptors and aortic and pul- 
monary stretch receptors. In the sheep there is evidence 
that the carotid chemoreceptor in fetal life is not func- 
tional. There is evidence that the central chemorecep- 
tors are functional. Fetal breathing is also mediated by 
electrocortical activity, and Dawes et al.’ have dem- 
onstrated that if you section the fetal brain at the level 
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of the upper pons, thereby removing the effect of elec- 
trocortical activity from central control, fetuses go on 
breathing episodically but not in relationship to eec- 
trocortical activity. Dawes has recently shown that ma- 
ternal ethanol administration in roughly the same doses 
as the current study given to brain sectioned prepa- 
rations also caused suppression of fetal breathing ac- 
tivity. Alcohol and prostaglandin E; are the only ‘wo 
substances we know at present that will suppress fetal 
breathing activity in lambs with caudal brain stem tec- 
tion. This is one of the reasons that we suggested that 


the effect of ethanol on fetal breathing activity is cen- 
tral. The current data, as well as Dawes’ brain stem 
section experiments, suggest that ethanol has a central 
effect and not a secondary effect to an influence on 
fetal electrocortical activity. 

Effects of ethanol on cell membranes may be im- 
portant. Prostaglandin E, is a potent suppressor of fetal 
breathing. It is important to remember that one of the 
key problems for people in tissue culture work when 
they add ethanol to preparations of cell membranes is 
the large production of prostaglandins. 


Comparison of hepatic impact of oral and vaginal 


administration of ethinyl estradiol 


Uwe Goebelsmann, M.D.,f C. Ann Mashchak, M.D., and Daniel R. Mishell, Jr., M.D. 


Los Angeles, California 


The pronounced hepatic impact of oral ethinyl estradiol has been attributed by some to its so-called first- 
pass effect through the liver as only some 40% of ingested ethinyl estradiol reaches the systemic 
circulation. Others believe that ethinyl estradiol exerts its hepatic effects besause of its chemical composition, 
specifically its 17a-ethiny! group. In an attempt to resolve this controversy, a study was undertaken to 
determine whether vaginal administration of ethinyl estradiol can selectively reduce the hepatic effects of 
oral ethinyl estradiol. To compare the effects of oral and vaginal ethinyl estradiol, a group of postmenopausal 
. Subjects received either 5 pg of oral and 20 yg of vaginal ethinyl estradiol or 10 pg of oral and 50 yg of 
vaginal ethinyl estradiol in either sequence, respectively. Oral ethinyl estradiol was four to five times 

more potent than vaginal ethinyl estradiol. The potency ratios of the oral-vaginal ethinyl estradiol doses 
required to suppress follicle-stimulating hormone and luteinizing hormone were 4.4 and 3.2 and those to 
raise sex hormone—binding globulin binding capacity, corticosteroid-binding globulin binding capacity, 

and high-density lipoprotein cholesterol as well as lower low-density lipoprotein cholesterol were 3.5, 5.0, 
4.2, and 4.2, respectively. These essentially equal oral-vaginal route potency ratios for both central nervous 
system and hepatic effects indicate that vaginal administration of ethinyl estradiol does not' selectively 
reduce its hepatic impact in relation to its central nervous system effects. The pronounced hepatic effects 
of ethinyl estradiol are therefore attributed to its chemical composition. (AM J OBSTET GYNECOL 


1985;151:868-77.) 


Key words: Ethinyl estradiol, sex hormone-binding globulin binding capacity 


Ethiny! estradiol, as shown in a recent report from 
our laboratory, exerts a much more pronounced he- 
patic effect in relation to its gonadotropin suppressive 
activity than is observed following the administration 
of piperazine estrone sulfate, micronized estradiol, or 
conjugated equine estrogens.' This pronounced effect 
of ethinyl estradiol upon hepatic protein synthesis has 
been attributed to its approximately 60% first-pass ef- 
fect through the liver following oral administration.? 
Other investigators, however, presented evidence that 
vaginal administration of ethinyl estradiol failed to re- 
duce its effect upon hepatic corticosteroid-binding 
globulin (CBG) synthesis despite the fact that the initial 
enterohepatic passage was avoided.’ However, the lat- 
ter investigators did not directly compare the effects of 
orally and vaginally administered ethinyl estradiol 
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upon CBG binding capacity (CBG-BC) with those upon 
circulating follicle-stimulating hormone (FSH) and lu- 
teinizing hormone (LH) concentrations. Furthermore, 
other well-established parameters of hepatic ethinyl es- 
tradiol effects, such as serum sex hormone—binding 
globulin binding capacity (SHBG-BC)‘ or high-density 
lipoprotein and low-density lipoprotein cholesterol, 
have not been examined after vaginal ethinyl estradiol 
administration or compared with those observed after 
ethinyl estradiol ingestion. In addition, the bioavail- 
ability of vaginally administered ethinyl estradiol re- 
mained to be investigated while the pharmacokinetics 
of vaginally administered micronized 17f-estradiol 
have been studied® and compared with those of orally 
administered 17f-estradiol.® 

.Thus the objectives of this study were (1) to assess 
the bioavailability of vaginally administered ethinyl es- 
tradiol and compare it with that of ingested ethinyl 
estradiol’ and (2) to determine the effects of two dif- 
ferent doses of oral and vaginal ethinyl estradiol 
of comparable bioavailability upon serum FSH and 
LH concentrations as well as CBG-BC, SHBG-BC, 
high-density lipoprotein and low-density lipoprotein 
cholesterol, and triglycerides in an effort to ascertain 


‘whether parenteral ethiny] estradiol administration se- 


lectively reduces its hepatic effects in relation to its 
gonadotropin soppressivg activity in postmenopausal 
women. 
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Material and methods 


Preparation of ethinyl estradiol capsules and sup- 
positories. Ethinyl estradiol capsules were prepared as 
follows in an effort to assure an accurate dosage of oral 
ethinyl estradiol. Tablets of 50 wg Feminone (The Up- 
john Co.) were ground and mixed with lactose. Aliquots 
equivalent to 5 and 10 pg of ethinyl estradiol were 
weighed and placed into gelatin capsules. 

Ethinyl estradiol suppositories were prepared from 
polyethylene glycol and authentic, twice recrystallized 
ethinyl estradiol. Polyethylene glycol 400 and 6000, 
both United States Pharmacopeia grade, were mixed 
in a weight ratio of 3:2 to serve as the base for sap- 
positories weighing 2.4 gm each. Ethinyl estradiol, 25 
mg, was dissolved in 1 ml of United States Pharma- 
copeia absolute ethanol and diluted with polyethylene 
glycol 400 to a total of 25 ml in a volumetric flask. To 
prepare 100 suppositories, each containing 20, 50, or 
120 ug of ethinyl estradiol, 2, 5, and 12 ml of the ethinyl 
estradiol solution were combined with aliquots of zhe 
polyethylene glycol base and heated to a liquid state, 
for a total weight of 240 gm for each batch. After care- 
ful mixing with a magnetic stirrer, the heated solutions 
were poured into the suppository molds which kad 
been tested to yield exactly 2.4 gm suppositories. The 
filled molds were allowed to cool. The ethinyl estraciol 
suppositories were stored in glass jars at 4° C and used 
within 12 months after being manufactured. 

Subjects, Five healthy women voluntarily partici- 
pated in the initial phase of this study, during wh.ch 
the bioavailability of vaginal ethinyl estradiol was de- 
termined. These volunteers were 26 to 31 years cld, 
were 157 to 166 cm tall, weighed 47.7 to 74.2 kg, kad 
regular menstrual cycles, and used nonhormonzal 
means of contraception at the time of the study and 
within the preceding 3 months. The study was p2r- 
formed in each subject during the early follicular phase, 
as soon as menstruation had ceased. The subjects were 
in a supine position during the first 12⁄2 hours of the 
study. An indwelling needle was inserted into an arm 
vein between 7:30 and 8:00 Am and blood was wizh- 
drawn at —30, —15, and 0 minutes to determine the 
average serum ethinyl estradiol “blank.” A suppository 
containing 120 wg of ethinyl estradiol was inserted deep 
into the vagina at 0 minutes and venous blood was 
obtained 30 minutes and 1, 1%, 2, 3, 6, 12, and 24 
hours thereafter. The blood was allowed to clot for 1 
hour at room temperature and then centrifuged. The 
serum was stored at — 20° C until analyzed for ethinyl 
estradiol, 

Nine healthy postmenopausal women volunteered 
for the main phase of this investigation, during wh-ch 
the effects of vaginally administered ethinyl estradiol 
upon serum gonadotropins, SHBG-BC, and CBG-BC 
as well as lipids were compared with those of orally 
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administered ethinyl estradiol. These volunteers were 
48 to 67 years old, were 148 to 164 cm tall, and weighed 
47.7 to 88.6 kg. None of the nine volunteers had re- 
ceived any estrogen within 6 months prior to the be- 
ginning of this study. They were randomly assigned to 
receive either a larger or a smaller dose of oral and 
vaginal ethinyl estradiol, each given over a course of 
25 consecutive days. There was a 6-week estrogen-free 
interval between each subject’s course of oral and vag- 
inal ethinyl estradiol, the sequence of which was ran- 
domized as well. Oral ethinyl estradiol was adminis- 
tered as either 5 or 10 pg capsules while vaginal ethinyl 
estradiol was given as either 20 or 50 pg suppositories. 
Ingestion or vaginal administration took place at the 
time the volunteers retired to bed for 25 consecutive 
nights. As a result of randomization, two of the nine 
subjects received 10 wg of ethinyl estradiol orally fol- 
lowed by 50 yg of vaginal ethinyl estradiol, one vol- 
unteer received 50 wg of vaginal ethinyl estradiol fol- 
lowed by 10 wg of oral ethinyl estradiol, two volunteers 
were given 5 pg of oral ethinyl estradiol followed by 
20 pg of vaginal ethinyl estradiol, and four subjects 
were administered 20 wg of ethinyl es-radiol vaginally 
followed by 5 wg of oral ethinyl estradiol. Antecubital 
venous blood was drawn at 8:00 am after an overnight 
fast on 2 subsequent days immediately prior to the first 
ethinyl estradiol dose and on days 16 and 17 as well as 
days 23 and 24 following the first ethinyl estradiol ad- 
ministration. All blood samples except for total, high- 
density lipoprotein, and low-density lipoprotein cho- 
lesterol and triglyceride assays were allowed to clot for 
1 hour, after which the serum was separated by cen- 
trifugation and stored at — 20° C until analyzed. Blood 
for the latter assays was collected into tubes containing 
ethylenediaminetetraacetic acid and the plasma was 
separated immediately and transferred without delay 
for analysis. 

Assays. Serum ethinyl estradiol was measured by ra- 
dioimmunoassay as previously described by us.’ In brief 
6,7-tritium—labeled ethinyl estradiol with a specific ac- 
tivity of 55 Ci/mmol was purchased from New England 
Nuclear, Boston, Massachusetts, and checked for ra- 
diochemical purity by paper partition chromatography 
as previously described.* A 0.1 ml aliquot of tritium- 
labeled ethinyl estradiol (1000 dpm) in phosphate gel- 
atin buffer consisting of 0.15 mol/L of sodium chloride, 
0.1 mol/L of sodium phosphate at pH = 7.0, 0.1% 
(w:v) Knox unflavored gelatin, and 0.17% (w:v) sodium 
azide was added to 1 ml serum aliquots. After a 30- 
minute incubation at 37° C, the serum was extracted 
twice with 5 ml of diethyl ether. The combined ether 
extracts were evaporated and the residue was subjected 
to Celite partition chromatography. The ethinyl estra- 
diol fraction was evaporated and the residue redis- 
solved in 0.7 ml of phosphate gelatin buffer. Duplicate 
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Fig. 1. Mean (+ SE) serum FSH (open columns) and LH (hatched 
columns) concentrations in percentage of pretreatment (PRE- 
R,) levels prior to and 16 and 17 as well as 23 and 24 days 
following daily oral or vaginal administration (POST-R,) of 5 
and 20 or 10 and 50 yg of ethinyl estradiol (EE), respectively, 
in postmenopausal women. 


0.2 ml aliquots were submitted to radioimmunoassay 
and a third 0.2 ml aliquot was subjected to liquid 
scintillation counting to assess procedural losses. The 
radioimmunoassay was performed with the above- 
mentioned 6,7-tritium—labeled ethinyl estradiol, re- 
crystallized authentic ethinyl estradiol (Steraloids, Inc., 
Wilton, New Hampshire) used as standard, and an 
anti-ethinyl estradiol-7-(3-thiopropionic acid)-bovine 
serum albumin serum, which was provided by Dr. C. E. 
Cook, Research Triangle Institute, Research Triangle 
Park, North Carolina. Dextran-coated charcoal was 
used to separate bound and unbound tritium-labeled 
ethinyl estradiol. An eight-point standard curve rang- 
ing from 3.9 to 500 pg was run in duplicate in each 
assay and logit transformation was used to construct 
standard curves and calculate unknowns on a pro- 
grammable Hewlett-Packard Model 97 calculator. The 
sensitivity of this radioimmunoassay is 20 pg of ethinyl 
estradiol per milliliter of serum. During the course of 
this study, monitoring of precision and accuracy by 
measurement of aliquots of three plasma pools con- 
taining 50, 100, and 200 pg of ethinyl estradiol per 
milliliter revealed interassay coefficients of variation of 
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Table I. Mean (+SE) serum ethinyl estradiol 
concentrations in five women* 


Serum ethinyl estradiol 





Time after concentrations 
suppository insertion (pg/ml) 

30 min 22.8 + 6.4 

60 min 43.9 + 11.1 

90 min 56.7 + 12.1 

3 hr 132 + 33.2 
6 hr 102 + 8.1 

12 hr 51.6 + 11.2 
24 hr 25.0 + 9.2 


*Measurements during early follicular phase of apparently 
ovulatory cycle following vaginal administration of polyeth- 
ylene glycol suppository containing 120 wg of ethinyl estradiol. 


9.6%, 6.1%, and 8.0%, respectively, while, on the av- 
erage, 108.8% +. 5.9% of the ethinyl estradiol present 
in the above pools was “recovered” after correction for 
procedural loss by the use of the above internal stan- 
dard. Buffer blanks were invariably indistinguishable 
from zero while serum samples from subjects in the 
early midfollicular phase who had not received ethinyl 
estradiol or mestranol averaged 22 + 6 pg/ml. This 
“serum” blank is due to the 28% cross-reaction of 17B- 
estradiol with the antiserum in the presence of small 
amounts of ethinyl estradiol as previously described.* 
Therefore, the serum blank was determined in three 
different samples from each volunteer before they re- 


_ceived ethinyl estradiol. These readings were zveraged 


and subtracted from all ethinyl estradiol levels mea- 
sured during the course of this study. 

Serum LH and FSH levels were determined by dou- 
ble-entibody radioimmunoassays analogous to proce- 
dures reported by Midgley.’ 

SHBG-BC and CBG-BC were determined as previ- 
ously reported from this laboratory.’® '' SHBG-BC was 
calculated as the mass of steroid (tritium-labeled di- 
hydrotestosterone) capable of being specifically bound 
to SHBG and expressed in nanomoles per liter while 
CBG-BC was reported as microgram equivalents of tri- 
tium-labeled cortisol bound per 100 ml of serum. Total, 
high-density lipoprotein, and low-density lipoprotein 
cholesterol as well as triglycerides was determined in 
plasma containing ethylenediaminetetraacetic acid by 
Bio-Science Laboratories, Van Nuys, California.’* ” 
Two-tailed Student’s ¢ test was used for statistical 
analysis.. 


Results 


Bioavailability of vaginally administered ethiny] es- 
tradiol. The serum ethinyl estradiol concentrations ob- 
served following the administration of a vaginal sup- 
pository containing 120 pg of ethinyl estradiol in 2.4 
gm of polyethylene glycol to five normally menstruat- 
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Fig, 2. Mean (+ SE) serum FSH concentrations, expressed as 
percentage of pretreatment levels (PRE-R,), observed’ 16, 17, 
23, and 24 days following daily oral (circles, dashed line) and 
vaginal (dots, solid line) administration of 5 or 10 and 20 or 50 
ug of ethinyl estradiol, respectively, in postmenopa.sal 
women. 


ing women in the early follicular phase are listed in 
Table I. 

Comparison of oral and vaginal ethinyl estradiol 
effects. The gonadotropin suppressive effects of & pg 
of oral versus 20 ug of vaginal ethinyl estradiol and of 
10 wg of oral versus 50 wg of vaginal ethinyl estradiol 
upon six and three postmenopausal women, respec- 
tively, are depicted in Fig. 1. The.mean serum ESH 
levels observed on the sixteenth and seventeenth as well 
as twenty-third and twenty-fourth days of the 25-day 
course of either of two doses of oral or vaginal eth-nyl 
estradiol were significantly lower (p < 0.01 at the zwo 
lower and p < 0.005 at the two higher doses of oral 
and vaginal ethinyl estradiol) than pretreatment serum 
FSH concentrations, which averaged 70.8 + 4.3 mIU/ 
ml (+SE). Log dose versus response curves for both 
routes of administration were virtually parallel (Fig 2). 
The regression lines calculated for the logarithm: of 
the two oral and the two vaginal ethinyl estradiol doses 
(x) and for the corresponding percentage of decrease 
in serum FSH (y) were y = —114.75x + 61.59, r = 
0.8167, n = 35, and y = —118.35x + 141.38, r = 
0.8811, n = 36, respectively. As calculated from these 
regression lines, a 50% decrease in serum FSE is 
achieved by 9.4 wg of oral ethinyl estradiol or by 41.4 
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Fig. 3. Mean (+SE) serum SHBG-BC in percentage of pre- 
treatment (PRE-R,) levels prior to and 16 and 17 as well as 
23 and 24 days following daily oral or vaginal administration 
(POST-R,) of 5 and 20 or 10 and 50 pg cf ethinyl estradiol 
(EE), respectively, in postmenopausal women. 


ug of ethinyl estradiol administered as a polyethylene 
glycol suppository resulting in a potency ratio of 4.4: 
1 for oral versus vaginal ethinyl estradiol. All mean 
serum LH concentrations measured on the sixteenth 
and seventeenth as well as twenty-third and twenty- 
fourth days of either 5 or 10 wg of ethinyl estradiol by 
mouth or 20 or 50 pg of ethinyl estradiol by vaginal 
suppository with the exception of that obtained on 
days 16 and 17 of the 25-day course of 20 ug of vag- 
inal ethinyl estradiol daily were signiticantly reduced 
(p < 0.025) from pretreatment levels, which averaged 
57.4 + 5.9 mIU/ml. The log dose versus response (per- 
centage of decrease in serum LH) curve for orally ad- 
ministered ethinyl estradiol did not parallel that for 
vaginal ethinyl estradiol precluding calculation of an 
exact potency ratio. However, based on a comparison 
of the percentages of LH suppression achieved by the 


_ two oral and the two vaginal ethinyl estradiol dose reg- 


imens, the approximate potency ratio of orally admin- 
istered—vaginally administered ethinyl estradiol is 3.2. 

SHBG-BC increased significantly (p < 0.005) in re- 
sponse to both the 5 and 10 yg oral doses as well as 
the 20 and 50 pg vaginal doses from pretreatment val- 
ues, which averaged 57.1 + 4.0 nmol/L (Fig. 3). The 
regression lines calculated for the logarithms of the two 
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Fig. 4. Mean (+SE) serum SHBG-BC, expressed as percent- 
age of pretreatment (PRE-R,) levels, observed 16 and 17 days 
after daily oral (circles, dashed line) and vaginal (dots, solid line) 
administration of 5 or 10 and 20 or 50 ug of ethinyl estradiol, 
respectively, in postmenopausal women. 


oral and the two vaginal ethinyl estradiol doses (x) and 
for the corresponding SHBG-BC values (y) observed 
on days 16 and 17 of the 25-day course of ethinyl es- 
tradiol administration and expressed as the percentage 
of rise over pretreatment levels were y = 250.6x — 
82.5, r = 0.6141, n = 18, and y = 246.3x — 211.3, 
r = 0.5927, n = 18 (Fig. 4). From these regression 
lines it was calculated that 5.3 and 13.4 «wg of oral eth- 
inyl estradiol and 18.4 and 46.8 ug of vaginal ethinyl 
` estradiol, when administered daily for 17 days, would 
raise SHBG-BC by 100% and 200%, respectively. Based 
on the virtual parallelism of the dose-response curves, 
a potency ratio of 3.5 was calculated for oral ethinyl 
estradiol capsules versus vaginal ethinyl estradiol sup- 
positories. The dose-response curves for SHBG-BC val- 
ues obtained on days 16 and 17 as well as on days 23 
and 24 combined were not parallel because of the 
higher results observed on days 23 and 24 in subjects 
receiving the 50 wg dose of vaginal ethinyl estradiol. 
However, the latter results did not differ significantly 
from the SHBG-BC levels obtained on days 16 and 17. 
Based on the combined data, the oral-vaginal ethinyl 
estradiol potency ratio would be 3.6 for doses achieving 
a 100% increase and 3.0 for doses raising SHBG-BC 
by 200%. 

CBG-BEC rose significantly (p < 0.005) in response to 
5 and 10 wg of oral as well as 20 and 50 ug of vaginal 
ethinyl estradiol from a mean (+ SE) pretreatment level 
of 17.3 + 0.8 ug/100 ml (Fig. 5). The dose-response 
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Fig. 5. Mean (+SE) serum CBG-BC in percentage of pre- 
treatment (PRE-R,) levels prior to and 16 and 17 as well as 
23 and 24 days following daily oral and vaginal administration 
(POST-R,) of 5 and 20 or 10 and 50 wg of ethinyl estradiol 
(EE), respectively, in postmenopausal women. 


curves describing the rise of CBG-BC following oral 
and vaginal ethinyl estradiol, respectively, were not par- 
allel. While the 59% + 3.6% (n = 12) rise of CBG-BC 
in response to 50 wg of vaginal ethinyl estradiol did 
not differ from the 55% + 3.4% (n = 12) CBG-BC 
increase after 10 pg of oral ethinyl estradiol, the 
50% + 8.5% rise after 5 wg of oral ethinyl estradiol 
was significantly higher than the mere 22.4% + 3.8% 
increase following the 20 wg of ethinyl estradiol vaginal 
suppository. Based on the virtually equal CBG-BC re- 
sponse to 10 wg of oral and 50. wg of vaginal ethinyl 
estradiol, the oral-vaginal ethinyl estradiol potency ra- 
tio is estimated as being approximately 5. 

Tctal cholesterol and triglyceride concentrations av- 
eraging 248 + 17 and 136 + 18 mg/100 ml, respec- 
tively, were not altered significantly during the 25-day 
course of the two doses of oral or vaginal ethinyl es- 
tradiol (Fig. 6). The high-density lipoprotein choles- 
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terol levels, however, rose significantly from a pretreat- 
ment mean of 48 + 2.5 mg/100 ml following 1C pg 
(p < 0.001) and 5 ug (p< 0.02) of oral and 5C pg 
(p < 0.01) of vaginal ethinyl estradiol yet were not sig- 
nificantly elevated following 20 pg of vaginal ethinyl 
estradiol (Fig. 6). The dose-response curves calculated 
for the rise in high-density lipoprotein cholesterol fol- 
lowing oral and vaginal ethinyl estradiol, respectively, 
were not parallel. It was calculated that a 10% rise in 
high-density lipoprotein cholesterol was obtained ‘with 
about 5 and 18.5 pg of oral or vaginal ethinyl estradiol 
and that a 25% increase would require about 9.6 and 
44 wg of oral and vaginal ethinyl estradiol, respectively. 
These data would allow approximation of the oral-vag- 
inal ethinyl estradiol potency ratio as 4.2. The low- 
density lipoprotein cholesterol levels, which averaged 
173 + 17 mg/100 ml prior to ethinyl estradiol admin- 
istration, decreased significantly (p < 0.05) only after 
10 ug of oral or 50 wg of vaginal ethinyl estradiol (Fig. 
,6). Dose-response curves for oral and vaginal ethinyl 
estradiol were not parallel, thus precluding the assess- 
ment of the oral-vaginal ethinyl estradiol efficacy ratio. 
However, it can be approximated that about 10 pg of 
oral and 42 pg of vaginal ethinyl estradiol caused a 
20% decrease in low-density lipoprotein cholesterol, al- 
lowing estimation of the oral-vaginal potency ratio as 
approximately 4.2. 


Comment 


The serum ethinyl estradiol levels achieved following 
vaginal administration of 120 pg of ethinyl estradiol 
homogeneously incorporated in a 2.4 gm polyethylene 
glycol suppository were much lower than those found 
by us in a previous study where the same dose of ethiny] 
estradiol was ingested by 24 women’ who matched the 
present five study subjects with regard to age, weight, 
and height (Fig. 7). The latter study was performed in 
this laboratory and serum ethinyl estradiol concentra- 
tions were measured by the same technologist using the 
same procedure, reagents, standard, and controls. The 
area delineated by the serum ethinyl estradiol concen- 
trations (ordinate) and the time after administration (ab- 
scissa), commonly regarded as a measure of bioavail- 
ability, after vaginal ethiny] estradiol administrat.on 
amounted to merely 36% of that found after ethinyl 
estradiol ingestion. As Fig. 7 indicates, the mean seram 
ethinyl estradiol concentrations found after vaginal 
ethinyl estradiol administration were significantly lower 
than those achieved by ingesting the same amount of 
ethinyl estradiol (p < 0.001 for all except the 24-hour 
values with p < 0.02). Our finding of a significant de- 
crease in bioavailability following vaginal ethinyl estra- 
diol administration is in apparent disagreement with 
that of Schwartz et al.’ The latter authors reported that 
serum ethinyl estradiol levels measured 8 to 10 hours 
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prior to (PRE-R,) and 24 days after daily oral and vaginal 
administration (POST-R, of 5 or 10 and 20 or 50 ug of ethinyl 
estradiol (EE), respectively, in postmenopausal women. 


following vaginal insertion of 20 to 30 wg ethinyl es- 
tradiol tablets were in the same range (23 to 131 pg/ 
ml) as those published by others“ following ingestion 
of 50 pg ethinyl estradiol tablets (25 to 131 pg/ml). A 
likely explanation for this apparent discrepancy is that 
vaginal ethinyl estradiol absorption is less efficient if 
the ethinyl estradiol is contained in a polyethylene gly- 
col suppository than when it is inserted as a tablet. Not 
only were the peak serum ethinyl estradiol levels, on 
the average, four times lower but the peak serum eth- 
inyl estradiol concentrations were reached later after 
vaginal administration, compared to oral administra- 
tion, of the same 120 ug dose of ethinyl estradiol (at 3 
instead of 1% hours). However, the rate of decline of 
serum ethinyl estradiol levels after the peak had been 
reached was more protracted when ethinyl estradiol 
was given by the vaginal instead of the oral route. This 
slower fall of serum ethinyl estradiol concentrations 
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HOURS AFTER ETHINYLESTRADIOL ADMINISTRATION 


Fig. 7. Mean (SE) serum ethinyl estradiol concentrations in 24 volunteers following oral intake of 
120 yg of ethinyl estradiol” (open circles, dashed line) and in five volunteers after vaginal administration 
of a 120 pg ethinyl estradiol suppository (dots, solid line). All volunteers were healthy women in the 
early follicular phase of apparently ovulatory menstrual cycles. 


Table ITI. Potency ratios of orally administered 
ethinyl estradiol as compared to ethinyl 

- estradiol administered as vaginal polyethylene 

glycol suppositories with regard to gonadotropin 
suppression and hepatic effects 


Parameters 2 . ‘Ratios 


Serum FSH 44:1 
Serum LH 3.221 
SHBG-BG 3.5: 1 
CBG-BC 5.0; 1 
High-density lipoprotein cholesterol ` 4.2:1 
Low-density lipoprotein cholesterol - 4.231 





after vaginal ethinyl estradiol administration dimin- 
ished the discrepancy between the'higher bioavailability 
of oral ethinyl estradiol and the lower bioavailability of 
vaginal ethinyl estradiol, which was mainly the result 
of the much lower peak ethinyl estradiol levels after 
vaginal administration. In view of our finding that oral 
ethinyl estradiol achieved peak serum levels four times 
as high as those obtained with ethinyl estradiol con- 
taining polyethylene glycol suppositories, it was decided 
to administer polyethylene glycol suppositories con- 
taining doses of ethinyl estradiol that were fourfold to 
fivefold as large as the 5 and 10 pg oral doses of ethinyl 
estradiol although the bioavailability ratio of oral-vag- 
inal ethinyl estradiol was found to be 2.7: 1. This de- 
cision proved to be advantageous during the second 
part of this study, which revealed that three to five times 
as much ethinyl estradiol was required to achieve the 


same effect on circulating FSH, LH, SHBG-BC, and 
CBG-BC as well as high-density lipoprotein and low- 
density lipoprotein cholesterol levels if given as a vag- 
inal polyethylene glycol suppository than if ingested. 
The significant decrease in circulating gonadotropins 
as well as the rise in SHBG-BC and CBG-BC achieved 
with as little as 10 and even 5 pg of oral ethinyl estradiol 
per day is consistent with recent literature reports.’ * 
Bolton et al? as well as Robyn and Vekemans"? pre- 
sented data which indicate that 20 and 25 wg doses of 
oral ethinyl estradiol suppressed LH and FSH plus LH 
in gonadectomized and postmenopausal women, re- 
spectively. The most recent study by Mandel et al.‘ dem- 
onstrates that as little as 5 to 10 wg of daily oral ethinyl 
estradiol would be sufficient as an estrogen replace- 
ment dose for postmenopausal women. However, as 
previously noted," even such small doses of ethinyl 
estradiol exert significant hepatic effects. Serum 
SHBG-BC is an exquisitely sensitive indicator of he- 
patocellular estrogen action and is more sensitive than 
CBG-BCG.'* Less sensitive indicators are plasma high- 
density lipoprotein and low-density lipoprotein choles- 
terol, previously reported to be altered by oral doses 
of 20 and 50 wg of ethinyl estradiol,* and plasma 
triglycerides, which did not show any significant re- 
sponse to the doses used in this study. Serum CBG-BC 
was found to increase in a linear dose-response curve 
following ingestion of ethinyl estradiol alone or in com- 
bination with progestational agents and has been used 
as an in vivo test for “estrogenicity” of a compound." 
In reality, the SHBG-BC as well as CBG-BC, high-den- 
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sity lipoprotein and low-density lipoprotein cholesterol, 
and other hepatic responses to any estrogen are merely 
a measure of its hepatic effect and not directly related 
to other estrogenic effects such as gonadotropin 
suppression, stimulation of cell growth in estrogen-de- 
pendent tissues, and retardation of bone loss. 
Whereas estrogen replacement ameliorates the dis- 
turbances of menopause such as vasomotor flushes, 
atrophic vaginitis, and, most important, osteopordsis, 
it may also be associated with liver-mediated side effects 
such as hypertension, thrombosis, and cholelithias.s in 
a manner that is dependent upon the dose and type of 
estrogen administered.’-* It has been surmised that the 
oral route of administration may accentuate the hepatic 
effects of estrogens because of the so-called first->ass 
effect and that the vaginal route may lessen such. he- 
patic effects. However, the data obtained in this study 


indicate that vaginal administration of ethinyl estradiol, 


which, together with diethylstilbestrol, has a fourfold 
to eighteenfold higher hepatic than FSH suppressive 
potency as compared to natural estrogens,’ does not 
selectively reduce its hepatic effects. The oral doses of 
5 and 10 pg of ethinyl estradiol given daily for 25 days 
were appropriately chosen for estrogen replacement in 
postmenopausal women" and the vaginal doses o7 20 
and 50 ug of ethinyl estradiol matched the former ones 
with regard to bioavailability and magnitude of effects 
upon serum LH, FSH, SHBG-BC, and CBG-BC as well 
as high-density lipoprotein and low-density lipoprotein 
cholesterol. The dose-response curves for the paits of 
lower and higher oral and vaginal doses of both TSH 
and SHBG-BC were parallel and permitted calculazion 
of oral-vaginal ethinyl estradiol potency ratios of 4.4 
and 3.5, respectively, demonstrating that the vaginal 
route of administration is not associated with a lewer 
hepatocellular effect of ethinyl estradiol. The lack of 
parallelism between the dose-response curves for LH, 
CBG-BC, and high-density lipoprotein and low-dersity 
lipoprotein cholesterol is not surprising because only 
two oral and two vaginal doses were tested which Dre- 
cluded calculating similar oral-vaginal ethinyl estradiol 
potency ratios. However, the rises in LH, CBG-BC, and 
high-density lipoprotein cholesterol and decreases in 
low-density lipoprotein cholesterol observed after the 
lower and higher oral and vaginal doses were similar 
in magnitude so that approximate potency ratio esti- 
mates could be made. These potency ratio estimates in 
Table II indicate that vaginally administered ethinyl 
estradiol does not exert a lesser hepatic effect than Dral 
‘ethinyl estradiol when compared by FSH and LH 
suppression. 

Our conclusion that vaginal administration of ethinyl] 
estradiol does not selectively reduce its hepatic effects 
is consistent with a recent study by Dickson and Eisen- 
feld.'° These authors demonstrated with isolated rat 
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liver parenchymal cells (1) that an approximately 100- 
fold higher 17B-estradiol than ethinyl estradiol con- 
centration was required to promote nuclear translo- 
cation of hepatic estrogen receptors and (2) that triti- 
ated 178-estradiol was metabolized much more rapidly 
by the hepatocytes than was ethinyl estradiol. Thus it 
appears reasonable to conclude that the selectively en- 
hanced hepatic effects of ethinyl estradiol as compared 
to those of other estrogens except for diethylstilbestrol! 
must be attributed to differences in hepatocellular re- 
ceptor interactions and metabolism found in the 17a- 
ethinyl group rather than to differences with the oral 
route of administration. The results of this study in- 
dicate that undesirable side effects due to hepatic al- 
terations (such as hypertension) are most likely a result 
of the type and dosage of estrogen administered and 
not of the route of administration. Administration of 
ethinyl estradiol by routes other than ingestion there- 
fore does not appear to be advantageous and other 
estrogen formulations should be used for estrogen re- 
placement. 


The expert technical assistance of Mrs. Mary M. 
Francis-Hernandez and Ms. Claire Osborn is acknowl- 
edged. We thank Dr. C. E. Cook, Research Triangle 
Institute, Research Triangle Park, North Carolina, for 
a generous gift of anti—ethinyl estradiol serum where 
it was prepared under a contract with the National 
Institute of General Medicine Sciences. 
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Editors’ note: This manuscript was revised after these 
discussions were presented. 


Discussion 


Dr. C. DONALD CHRISTIAN, Tucson, Arizona. If hall- 
marks of an important contribution include thoughtful 
experimental design, good technology, and appropri- 
ate and supportive literature citations that address a 
question of academic interest and great practical value 
and then prompt the-correct conclusions, this report is 

_ such a contribution. 

The question of whether the “first-pass” effect of 
orally administered estrogen is what evokes the marked 
hepatocytic protein synthesis or whether it is a result 
of the 17a-ethinyl substitution in ethinyl! estradiol has 
been approached in a clever manner. The avoidance 
of the “first-pass” effect was accomplished by using the 
vaginal mucosal absorption of estrogen. This was ap- 
proached first by finding the potency ratio of orally 
administered to vaginally administered ethinyl estra- 
diol. By a variety of hepatic indicators (SHBG-BC, 
CBG-BG, and high-density lipoprotein and low-density 
lipoprotein cholesterol) and central nervous system in- 
dicators (LH and FSH) the potency ratio of oral-vaginal 
administration is rather consistently between 3 and 5. 
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This establishment of a bioequivalency dose for the two 
routes of administration is in and of itself a contribu- 
tion. By all indicators the equivalent oral and. vaginal 
doses evoked the same hepatic impact, thus indicating 
that the substituted 17a-compound is responsible 
rather than the “first-pass” effect as has been postulated 
by some. Although it can be said that all the presented 
evidence is indirect it is corroborated strongly by the 
isolated hepatic cell studies of Dickson and Eisenfeld 
which is direct evidence. 

The conclusion that under normal circumstances 
ethinyl estradiol administration by the vaginal route has 
no advantages for estrogen replacement and the con- 
clusion that, because of possible undesirable hepatic 
effects, estrogen other than ethinyl estradiol formula- 
tions should be used for replacement both seem ap- 
propriate and clear. 

As a very practical matter then, and because of the 
possible untoward endometrial effects of estrone prep- 
arations, it would be of interest to know which estrogen 
preparations the presenters think most appropriate for 
replacement therapy. 

Dr. Howarp L., Jupp, Los Angeles, California. Dr. 
Mishell, in your conclusions I think you have shown 
that the problems in regard to ethinyl estradiol cannot 
be avoided by using nonoral routes of administration. , 

However, in one of your conclusions you indicated 
that the hepatic effects, apparently of all estrogens, are 
not route related and, if that was indeed your conclu- 
sion, then I would like to comment-on that. For other 
estrogens it is very clearly important. There are now 
preparations that you are aware of and that we and 
others have been working with in which one can ad- 
minister estrogens, by nonoral routes with no hepatic 
effects and yet retain all of the beneficial effects desired 
from estrogen replacement. 

Thus, for ethinyl estradiol, you have very clearly 
shown that the effect is probably structurally related 
but for other estrogens I think route is an important 
issue. i 

Dr. KENNETH J. RYAN, Boston, Massachusetts. Per- 
haps you would comment on the possibility that some 
of the hepatic effects of estrogens are desirable with 
respect to cardiovascular disease. Elevating high-den- 
sity lipoprotein cholesterol and lowering low-density 
lipoprotein cholesterol should be protective for women, 
and that is one of the conundrums we have with the 
use of these hormones. 

Dr. MisHeE LL (Closing). First of all, Dr. Judd, I did 
not mean to imply that the route of administration did 
not change the hepatic effects of estrogens other than 
ethinyl estradiol, which is all this study reported. I am 
aware of your work with transcutaneous administration 
of estradiol, and | think it shows great promise and 
should be pursued. : 

` Dr. Ryan introduced a very important topic, which 
is the fact that there is now evidence that oral admin- 
istration of conjugated equine estrogens alters certain 
lipid fractions in a beneficial manner. Estrogen admin- 
istered to postmenopausal women can raise high-den- 
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sity lipoprotein cholesterol and lower low-density li- 

` poprotein cholesterol.’ Since high-density lipoprctein- 
cholesterol is thought to be beneficial in preverting 
atherosclerosis and low-density lipoprotein cholesterol 
is thought to be detrimental in causing atherosclerosis, 
the alterations in these lipid fractions are potentially 
beneficial. This work was done by the lipid research 

- group of the National Institutes of Health and was 
published in The New England Journal of Medicine last 
year.’ : 

Furthermore, this same group has shown that pa- 
tients receiving estrogen postmenopausally hare a 
lesser chance of dying than age-matched control sub- 
jects in a given year.” The epidemiologic group at the 
University of Southern California has shown, in a case- 
control study of a group of women in a retirement 
community, that women receiving estrogen are less 

` than half as likely to die of heart attack as control sub- 
jects who are not receiving estrogen, which is of great 
importance.’ I am glad that Dr. Ryan brought this sub- 
ject up because when administering estrogen one Joes 
not want to eliminate this beneficial effect on the serum 
lipids. Hopefully, it will be possible to eliminate the 
adverse effects on the globulins without altering the 
beneficial effects on the lipids because these are two 
different hepatic effects. f 

I want to thank Dr. Christian especially for his «ind 
remarks. He posed a question concerning the best way 
to replace estrogen for postmenopausal women to 


avoid the proliferative effects on the endometr.um, » 


which are attributed by some to be greater with est~one 
sulfate than with other estrogens. 


However, it is my belief that, as far as the effects on 


the endometrium are concerned, the different estro- 


gens do not exert qualitative differences, only quanti- 
tative differences. Therefore, one can administer es- 
trone sulfate and have the same endometrial effect as 
administering estradiol by itself, although the effect 
might be different quantitatively and can lead, there- 
fore, to hyperplasia and also to adenocarcinoma by in- 
creasing steroid receptor synthesis in the endometrium. 
However, as we all know, this receptor synthesis can be 
reversed by administering progestational agents which 
is now common practice in the United States. The only 
problem that we have is which agent to administer as 
well as the dosage and the duration. Unfortunately, 
there has been very little research going on in this area, 
but I am hopeful that such research will be initiated in 
the near future so that clinicians can know the best 
estrogen and best progestin to administer to post- 
menopausal women as well as the correct dosages and 
the duration of each formulation every month. 
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“Dynamics of human chorionic gonadotropin, prolactin, and 
. growth hormone i in serum and amniotic fluid throughout 
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` Los Angeles, California 


This study was performed to establish the dynamics of human chorionis gonadotropin, prolactin, and 

growth hormone throughout pregnancy in serum and amniotic fluid. Two hundred fifty healthy women at 8 

to 42 weeks’ gestation were studied. The highest serum human chorionic gonadotropin level was 

measured between weeks 8 to.12 (53, ,715 + 3574 mlU/mi, mean + SEMi, with a decline to a mean 

; plateau of 11,806 + 1250 miU/ml from week 18. Amniotic fluid humah chorionic gonadotropin had a 
similar pattern with a mean of 68,100 + 8422 mIU/ml at weeks 8 to 10, -declining from week 18 to a 

_ plateau of 2005 + 260 mlU/mi. Human chorionic gonadotropin showed a significant correlation (r = 0.85, 
p < 0.001) between levels of both compartments demonstrating an even distribution. Prolactin levels 
showed a dichotomy of patterns and levels. Serum prolactin showed a continuous rise from 45.3 + 14 


~. ng/ml at week 8 to 224 + 20 ng/ml at week 36. incontrast, amniotic fluid pvolactin remained low until week 


14 (33.1-+ 0.8 ng/ml), followed by a sharp. and significant (p < 0.001) increase to a plateau of 3750 + 200 
ng/ml between weeks 18 to 26, declining to a second plateau of 500 + 50 ng/ml at week 36. Serum 
growth hormone increased from a mean of 3. 5 1.4 ng/ml seen at weeks 8.to 10 to a mean of 14 + 2. o 
ng/ml at weeks 28 to 30, followed by a plateau of similar levels. The pattern ‘of growth hormone secretion | 
in-amniotic fluid demonstrated a sharp increase during the 14-16 interval with a maximum mean level 
of 15.5 + 1.5 ng/ml anda slow: steady decline thereafter. In conclusion, the similar pattern and concentration 
< of human chorionic gonadotropin throughout pregnancy in-both maternal and amniotic fluid are probably 
the- result of direct human chorionic gonadotropin diffusion from the placenta. The dissimilar pattern 
and concentration of prolactin are thé result of two, different sources of prolactin secretion during pregnancy. 
Serum prolactin originates from the pituitary and amniotic fluid prolactin from the decidua. ’Since the’ 
pattern of growth hormone secretion resembles that of prolactin; it is possible that growth hormone, like 
i prolactin, is secreted by the same sources. (Am J OBSTET, GYNECOL 1985;151:878-84.) 


Key words: Prolactin, growth hormone, human chorionic ponsdouonid throughout 


Pregnancy 


Following the initiation of pregnancy a new func- 


tional integrated endocrine system is.developed. Influ- ` 


enced by the new ‘steroid milieu, the maternal pituitary 
undergoes hyperplasia and hypertrophy of the lacto- 
tropes. Thus maternal concentration of prolactin in 
blood increases throughout pregnancy, while levels of 
growth hormone remain low and levels of luteinizing 
` hormone and follicle-stimulating hormone become un- 
detectable.'? Neural control of the fetal pituitary is ini- 
tiated by 10 to 12 weeks’ gestation, as demonstrated by 
the detection of monoamines in the fetal hypothala- 
mus.’ Consequently, fetal prolactin,. growth konit 
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‘ and gonadotropins are synthesized and sécreted by the 


fetus in increasing concentrations as the duration of 
pregnancy lengthens.’ The development of the pla- 
centa into a functional organ and the increased secre- 
tion of amniotic fluid into the-amniotic cavity create a 
new compartment within the fetomaternal unit. The 
increase in amniotic fluid volume with advancing preg- 


‘nancy, the developmental changes in fetal skin per- 


meability; and the increase in fetal renal function add 
new dimensions to the intercompartmental relationship 
between prolactin, growth hormone, and human cho- 
rionic gonadotropin secretion. The identification of lac- 
togenic receptors in the human chorion, and possibly 
in the placenta, indicates a physiologic role for prolactin 
and growth hormone.* Furthermore, it has been re-’ 
ported that a defect in the binding of lactogenic hor- 
mones (growth hormone and prolactin) to the chorion 
laeve exists in pregnancies with idiopathic polyhydram- 
nios.®,It has also been suggested that the extremely high 
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_ levels of prolactin in amniotic fluid are of importance 
for the preservation of amniotic fluid volume and os- 
molarity.’ In addition to being produced by the pitu- 
itary, maternal prolactin is also produced by the de- 
cidua.* ° In order for prolactin from the latter scurce 
to be transported into the amniotic fluid, the cellular 
attachment between maternal decidua and fetal cho- 
rion needs to be preserved.” Levels of each of -hese 
hormones have been measured separately in amniotic 
fluid samples. To our knowledge, they have not been 
measured concomitantly in both serum and amniotic 
fluid throughout gestation. Therefore this study was 
undertaken in an attempt to establish the dynam cs of 
human chorionic gonadotropin, prolactin, and growth 


hormone throughout pregnancy in serum and amniotic 
fluid. 


Material and methods 


The study group consisted of 250 unselected healthy 
women at various stages of gestation. They wer2 not 
taking any medication known to affect the secretion of 
human chorionic gonadotropin, prolactin, or growth 
hormone. Gestational age was established by the date 
of last menstrual period, the uterine size as determined 
by bimanual pelvic examination or fundal height, and 
in almost all women by ultrasound B-scan. Those pa- 
tients in whom these three parameters did not correlate 
were eliminated from the study. From each sub ect a 
single venous blood sample and a single amniotic fluid 
sample were obtained within a 15-minute time interval. 
Thus a total of 250 blood and 250 amniotic fluid. sam- 
ples were obtained from women whose gestational age, 
arbitrarily determined as weeks from onset of last men- 
strual period, varied from 8 to 42 weeks. The amaiotic 
fluid was obtained through a 16-gauge needle ntro- 
duced transcervically at the time of cervical dila-ation 
for an elective termination of a normal pregnancy for 
subjects between 8 and 14 weeks of gestation (n = 26). 
The amniotic fluid specimens from subjects beyond 14 
weeks of gestation (n = 224) were obtained by :rans- 


abdominal amniocentesis with a 22-gauge needle. The — 


clinical indications for performing the amniocentesis 
were elective induction of pregnancy termination with 
intrauterine saline solution, genetic counseling, ard de- 
termination of fetal lung maturity. In this study only 
samples obtained from women with normal pregnan- 
cles that were terminated prematurely or who were 
delivered of normal fetuses were included. All of these 
patients receiving an amniocentesis for fetal lung ma- 
turity included in the study did not start labor for at 
least 48 hours after the amniotic fluid sample was ob- 
tained. All blood samples were centrifuged, the serum 
separated, frozen, and stored at — 20° C until as-ayed. 
Measurement of human chorionic gonadotropin, pro- 
lactin, and growth hormone in amniotic fluid was per- 
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formed prior to and following centrifugation in the first 
30 samples measured. Since the levels of each of these 
hormones were identical in the two aliquots; centrifu- 
gation and supernatant separation were no longer per- 
formed. All samples of amniotic fluid were immediately 
frozen and stored at — 20° C until assayed. Each of the 
three hormones were measured by radioimmunoassay. 
The iodinations were performed by the Chloramine T 
method and the free iodine separated in a Sephadex 
G-75 column (I x 15 cm for human chorionic gonad- 
otropin and ] x 45 cm for prolactin and growth hor- 
mone). The antibody for human chorionic gonadotro- 
pin was specific for the B-subunit, recognizing it in both 
the free and whole molecule form. The sensitivity of 
the B-subunit of human chorionic gonadotropin assay 
was 1.5 mIU/ml, and the intra-assay and interassay co- 
efficients of variation were 6.3% and 9.5% respectively. 
The sensitivity of the prolactin assay was 2 ng/ml and 
the intra-assay and interassay coefficients of variation 
were 7.0% and 9.8%. With both the human chorionic 
gonadotropin and prolactin assay parallelism with the 
unknown samples was demonstrated. The sensitivity of 
the growth hormone assay was 0.4 ng/ml and the intra- 
assay and interassay coefficients of variation were 5.8% 
and 10.5%, respectively. There was no appreciable 
cross-reaction with growth hormone and human pla- 
cental lactogen in the prolactin assay or with prolactin 
and human placental lactogen in the growth hormone 
assay. The radioimmunoassay for growth hormone re- 
vealed that both serum and amniotic fluid unknown 
samples lacked parallelism when measured in dilutions 
and compared to the purified pituitary standard. It was 
found that the use of a different antibody (RSL-R-771) _ 
resulted in acceptable parallelism if a dilution of at least 
1:2 was used. Thus all serum and amniotic fluid sam- 
ples were measured with the latter antibody utilized in 
1:2 and 1:4 dilutions. All samples gave parallel results 
in these two dilutions. Data were analyzed in a Clinfo 
computer system. Following logarithmic transforma- 
tion of the data the statistical evaluation was performed 
by analysis of variance and multiple ¢ test that was cor- 
rected for multiple comparisons with an overall signif- 
icant level of p < 0.05. 


Results 


The number of samples obtained during each 2-week 
interval of gestation ranged from 6 to 50 (Table I). 

The concentration of B-subunit of human chorionic 
gonadotropin in serum and amniotic fluid had a similar 
pattern in both compartments (Fig. 1). Maximum hu- 
man chorionic gonadotropin values in both compart- 
ments occurred between 8 to 12 weeks and were fol- 
lowed by a rapid decline in the next 2 weeks. Following 
week 18 human chorionic gonadotropin levels in serum 
and amniotic fluid reached a plateau with very small 
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Fig. 1. Mean + SEM concentration of human chorionic go- 
nadotropin in maternal serum (upper panel) and in amniotic 
fluid (lower panel) throughout pregnancy. 


variability. ‘The initial mean + SEM human chorionic 
gonadotropin concentration in serum (53,715 + 3574 
mIU/ml) was similar to that measured in amniotic fluid 
(68,100 + 8422 mIU/ml). However, during the plateau 


‘period the mean + SEM of human chorionic gonad- : 


otropin in serum (11,806 + 1250 mIU/ml) was signif- 
icantly greater (p < 0.01) than the mean in amniotic 
fluid (2005 +.260 mIU/ml). There was a significant 
correlation (r = 0.85, p < 0.001) between human cho- 
rionic gonadotropin levels in both compartments. 


The pattern as well as the concentration of prolactin 


in serum was different from that in, amniotic fluid 
(Fig. 2). In serum there was a steady and almost linear 
increase of prolactin up to the 36- to 38-week in- 
terval to a maximum mean value of 224 + 20 ng/ml 
(p < 0.001). This peak level was followed by a decline 
in the following 4 weeks, which became significantly 
less (p < 0.002) in the 40- to 42-week interval (130 + 
10 ng/ml). In contrast to the pattern of serum prolactin 
levels, amniotic fluid prolactin levels remained low until 
week 14 (33.1 + 0.8 ng/ml) followed by a sharp and 
significant (p < 0.001) increase to a maximum mean 
_ value of 3750 + 200 ng/mi during the 18- to 20-week 

interval. Mean levels then plateaued until 26 to 28 
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Table I. Number of serum and amniotic fluid 
samples obtained at each 2-week interval of 
gestation based on time since onset of last 
menstrual period 


_ | Weeks’ gestation n 


8-10 6 
10-12 13 
12-14 7 
14-16 19 
16-18 50 
18-20 34 
20-22 17 
22-24. z 10 

9 
9 
8 
7 
7 
8 
15 
12 
19 





24-26 
26-28 
28-30 
30-32 
32-34 
34-36 
36-38 
38-40 
40-42 


weeks, after which there was a steady and significant 
decline to a mean value of 500 + 50 ng/ml at 34 weeks 
of pregnancy. Mean level plateaued again until 42 
weeks of gestation. _ 

Baseline concentrations of growth hormone in serum 
and amniotic fluid in the first trimester were found to 
be within the levels seen in the nonpregnant state (0.5 
to 7.5 ng/ml) (Fig. 3). However, the pattern of growth 
hormone levels in serum during later gestation was 
different from that of amniotic fluid. In serum there 
was a slow increase from the mean of 3.5 + 1.4 ng/ml 
seen at 8 to 10 weeks to a mean of 14 + 2.0 ng‘ml at 
28 to 30 weeks followed by a plateau of similar levels. 
There was a greater variability of values in the second 
half of pregnancy. The pattern of growth hormone 
secretion in amniotic fluid demonstrated a sharp in- 
crease during the 14- to 16-week interval with a max- 
imum mean level of 15.5 + 1.5 ng/ml, with a slow, 
steady decline thereafter. This decline in mean levels 
became significantly less (p < 0.01) during the 28- to 
30-week interval and reached baseline (8- to 10-week) 
levels after 36 weeks of gestation. 


Comment ` 

‘This study demonstrates that there is a similar qual- 
itative and quantitative pattern of human chorionic go- 
nadotropin secretion between maternal serum and am- 
niotic fluid throughout pregnancy. The significant cor- 
relation (r = 0.85, p < 0.001) between the levels found 
in both compartments indicates that the secretion of 
human chorionic gonadotropin from the syncytiotro- 
phoblast is evenly distributed. Since it has been found 
that the levels of human chorionic gonadotropin in 
cord blood are extremely low,” it can be suggested that 
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Fig. 2. Mean + SEM concentrations of human prolac-in in 
maternal serum (upper panel) and in amniotic fluid (lower Janel) 
throughout pregnancy. 


its presence in amniotic fluid in concentrations similar 
to that of serum is the result of direct diffusion From 
the placenta. A possible reason for the fall in human 
chorionic gonadotropin at the end of the first 12 veeks 
is that the capacity of the. syncytiotrophoblast to secrete 
human chorionic gonadotropin selectivity diminishes 
at that time, since it has been reported that both human 
placental lactogen and pregnancy-specific B-glycapro- 
tein, which are also secreted by the same cell, con-inue 
to be secreted in high concentrations throughout preg- 
nancy.” The difference in serum versus amniotic fluid 
concentration after week 18 could be the result of a 
dilutional effect produced by increasing amniotic fluid 
volume. The pattern of B-subunit of human chorionic 
gonadotropin secretion throughout pregnancy ia se- 
rum is in agreement with other reports;'* * however, 
to our knowledge the pattern of B-subunit of human 


chorionic gonadotropin in amniotic fluid throughout - 


gestation has not been previously reported. | 

The dichotomy of prolactin patterns and conceatra- 
tion observed in serum and amniotic fluid throughout 
pregnancy is in agreement with previous reports. ° It 
is apparent that this disparity is the result of twc dif- 
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Fig. 3. Mean + SEM concentrations of human growth hor- 


mone in maternal (upper panel) and in amniotic fluid (lower 
panel) throughout pregnancy. 


ferent sources of prolactin secretion during pregnancy. 


' Nearly all maternal serum prolactin originates in the 


maternal pituitary gland. Persistently increasing levels 
of estrogen and progesterone during pregnancy pro- 
duce lactotrope hyperplasia and hypertrophy with a 
linear increase in prolactin secretion. It appears pos- 
sible that this lactotrope hyperfunction reaches a peak 
at 36 to 38 weeks of gestation with a subsequent di- 
minished secretion (Fig. 2). It is now apparent that the 
prolactin present in the amniotic fluid is secreted by 
the decidua capsularis,* ° which most likely is not con- 
trolled by the dopamine mechanism that controls pi- 
tuitary prolactin production. From this origin, prolactin 
crosses the chorion and amnion into the amniotic cavity 


_as long as the anatomic integrity between decidua, cho- 


rion, and amnion is maintained.” However, the cross- 
ing of amniotic fluid prolactin in the opposite direction 
is minimal.’ It is thought that the purpose of increased 
maternal prolactin is the preparation of the maternal 
breast for postpartum lactation. Atrempts to under- 
stand the purpose of considerable higher concentra- 
tioris of prolactin in amniotic fluid have been exten- 
sively investigated in. different species.” Of all the pos- 
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_ sible’ functions mentioned, the most plausible is that 
: prolactin actively participates in the control of amniotic 
fluid volume and osmolarity. By regulating amniotic 
fluid volume the high levels of prolactiri could prevent 
sudden changes in volume and thus protect the fetus. 
It has been reported that there is a doubling in the 
‘mean weekly amniotic fluid volume between 10 to 14 
weeks to 14 to 18 weeks, which corresponds with the 


dramatic increase in amniotic fluid prolactin concen- ` 
tration that peaks at 18 to:20 weeks of pregnancy (Fig. ' 


2). Similarly, fetal skin is very permeable until the sev- 


enteenth week. At this time, skin keratinization ‘begins 3 


and the stratum corneum is completed by 25 weeks. 

Thus amniotic fluid could be considered to be part of 
the fetal extracellular space which slowly and progres- 
~ sively changes from week 17 to week 25 of pregnancy. 
` At this time, prolactin concentration starts to diminish, 
' becoming significantly lower'by 30 to 32 weeks. Over- 
Japping with the time of increase in skin keratinization 


is the increase in fetal renal function, at which time 


` fetal urine becomes the most important source of am- 


niotic fluid. The decline in amniotic fluid concentration . 


of prolactin and growth hormone by 30 weeks could 
reflect the degree of maturation of fetal renal function. 
This is in agreement with studies demonstrating that 
amniotic fluid creatinine increases rapidly from 26 to 
- 35 weeks and remains elevated until term."® Although 
several contradictory findings concerning the effect of 


`. prolactin on renal function have been reported,. the 


presence of prolactin receptors in the proximal tubule!” 
suggests that the kidneys participate in the metabolism 
and clearance of prolactin. Preliminary unpublished 
results. from this laboratory indicate that prolactin is 
not present in urine samples obtained from infants 
born prematurely or at term. Thus active prolactin deg- 
radation by the fetal kidney could be an important 


cause in the, progressive decline in amniotic fluid pro- - l 
lactin levels which become significantly lower by 30 to : 


32 weeks. Alternatively or in addition, the decline. in 
amniotic fluid prolactin levels could represent a de- 
creased secretion from the decidua. This view is sup- 
ported by the observations made by Rosenberg et al? 
_on the in vitro decidual production of prolactin. These 
investigators reported that the production of prolactin 
by the decidua diminishes as the gestational age in- 
creases until approximately week 32. 

The general pattern of growth hormone secretion in 
maternal serum and amniotic fluid, reported here for 
the first time, resembles that of prolactin. Thus, like 
prolactin, the maternal serum growth hormone may 
also be secreted by the maternal pituitary while the 
amniotic fluid growth hormone, like prolactin, ‘could. 

` be secreted by the decidua. However, Bigazzi et al. 
‘reported that growth hormone is not secreted in vitro 


- by the decidua. It is probable that, amniotic fluid growth E 
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hormone cannot be of maternal pituitary origin be- 
cause, although the concentration is similar to that of 


‘the serum, the pattern is different. Amniotic fluid 


growth hormone could be of fetal pituitary origin, since 


‘a similar pattern of fetal serum growth hormone se- , 


cretion with concentrations about 10-fold higher have 
been reported by Kaplan et al." Since the amniotic fluid 
growth. hormone concentrations are smaller than fetal 
serum levels, it can be suggested that amniotic fluid 
growth hormone does not actively participate in fetal 


_ well-being. It'has been reported that the fetus has few 


or immature growth hormone receptors, and therefore 
it has been suggested that growth hormone is not es- 
sential for normal fetal growth.’ It is presently unclear 


what are the specific effects (if any) of maternal and 


amniotic fluid growth hormone during gestation. Since 
it has been reported that growth hormone can induce 
the secretion of prolactin receptors in rat liver,” it is 
possible that the low levels of amniotic fluid growth 
hormone participate in the regulation of prolactin re- 
ceptors. Alternatively, growth hormone may be re- 
quired for the synthesis of somatomedin C, since. its 
increase in amniotic fluid occurs after the increase in 


growth hormone.’ Complete elucidation of the effent 


awaits Further investigation. 
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Discussion 


Dr. LUTHER M. TALBERT, Chapel Hill, North Car- 
olina. This paper presents the results of a well-des.gned 
and carefully executed study of the dynamics o7 cho- 
rionic gonadotrophin, prolactin, and growth hormone 
in maternal blood and amniotic fluid during pregrancy. 
This investigation is unique in that the number of pa- 
tients studied is large and that values throughout preg- 
nancy are reported. It therefore is possible to construct 
the striking serial curves presented by Dr. KletzŁy. 

The data presented are consistent with placental dif- 
fusion of human chorionic gonadotropin to both sides 
of the placenta into both the maternal circulation and 
` the amniotic fluid. Serial values of prolactin and growth 
hormone, however, are quite different, and the ~alues 
suggest that these hormones in amniotic fluid co not 
derive from the maternal pituitary and that placental 
transfer is limited. The source of growth hormcne in 
amniotic fluid has not been identified, but Dr. Kletzky’s 
suggestion that this hormone may derive from fetal 
pituitary or the decidua are reasonable hypotheses that 
will require further investigation. In this regard it is of 
interest that the year before decidual secretion of pro- 
lactin was reported,’ several investigators commented 
on the great disparity of prolactin levels in amniotic 
fluid and fetal serum and maternal blood, and various 
hypotheses relating to its origin were advanced.** 

There is considerable evidence that decidual rrolac- 
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tin may participate in the maintenance of normal am- 
niotic fluid volumes* and that reduced receptor num- 
bers for prolactin in the chorion may result in poly- 
hydramnios.’ I wonder whether Dr. Kletzky has spec- 
ulated on the role of growth hormone in the fetus and 
amniotic fluid and whether he is carrying out further 
studies, either in vivo or in vitro, tc clarify this issue. 
Also, in patients who are delivered near the time of 
collection of maternal blood and amniotic fluid, would 
not determination of hormone levels in fetal blood have 
been useful? 

Finally, I very much enjoyed reviewing this excellent 
study. I congratulate the authors. 


REFERENCES 


l]. Riddick DH, Lucino AA, Kusmik WF, Masler IA. De novo 
synthesis of prolactin by human decidua. Life Sci 
1978;23:1913. 

2. Clements JA, Reyes FI, Winter JSD, Faiman C. Studies on 
‘human sexual development: fetal pituitary and serum, and 
amniotic fluid concentrations of prolactin. J Clin Endocri- 
nol Metab 1977;44:408. 

3. Josimovich JB, Archer DF. The role of lactogenic hor- 
mones in the pregnant woman and the fetus. AM J OBSTET 
GYNECOL 1977;129:777. 

4. Josimovich JB, Merisko K, Broccella L. Amniotic prolactin 
control over amniotic and fetal extracellular fluid water 
and electrolytes in the rhesus monkey. Endocrinology 
1977; 100:564. 

5. Healy DL, Herington AC, O’Herlihy C. Chronic idiopathic 
polyhydramious: evidence for a defect in the chorion Laeve 
receptor for lactogenic hormones. J Clin Endocrinol Metab 
1983;56:520. 


Dr. Rosert B. JAFFE, San Francisco, California. I 
have a question and a comment. 

First, I was intrigued by the lack of parallelism in 
one of the growth hormone radioimmunoassays. This 
suggests to me that perhaps there is a different form 
of growth hormone elaborated during pregnancy, and 


` I would like to ask Dr. Kletzky whether he followed up 


on this observation. 

I assume that the other two hormones assayed did 
demonstrate parallelism in the radioimmunoassays em- 
ployed. 

Second, lest you conclude that human chorionic go- 
nadotropin measurements in the fetal compartment re- 
flect only synthesis of human chorionic gonadotropin 
by the placenta, we have demonstrated relatively re- 
cently that the human fetus has the capacity to syn- 
thesize and secrete highly biologically active human 
chorionic gonadotropin particularly in the kidney, and 
this may contribute to the amount of human chorionic 
gonadotropin circulating in the fetal compartment. 

Dr. JOHN Patrick, London, Ontario, Canada. Quite 
a few years ago Beverly Murphy and I performed a 
study similar to this on amniotic fluid cortisol concen- 
trations during human pregnancy. Between 20 and 30 
weeks’ gestation the amniotic fluid samples that were 
available ethically tended to be ones obtained for Rh 
testing. The cortisols were very different in fetuses that 
were affected by serious Rh disease. We could use only 
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amniotic fluids from patients that turned out to have 
an anamnestic Rh antibody response with fetuses that 
were, in fact, not affected by Rh disease. My question 
is, Have you separated out fetuses in the 20- to 30-week 
group, where these remarkable changes have occurred, 
that were actually not affected by Rh disease from those 
that had Rh isoummunization? If this has not been done, 
fluids from Rh-immunized pregnancies might have in- 
fluenced your time-curve data. 

Dr. Rogert C. Goopiin, Omaha, Nebraska. In our 
literature there are many reports that the amniotic fluid 
human chorionic gonadotropin is elevated in toxemia 
and in growth-retarded fetuses. I have wondered if this 

‘is because these women also have oligohydramnios. 

Have you considered the volume of the amniotic fluid 
when you speak of human chorionic gonadotropin con- 
centrations? The other issue is, and at least it is my 
belief, that ultrasound studies have shown that the fetal 
urine controls the amniotic fluid volume from 16 weeks 
onward, not beginning at 20 or 24 weeks as you implied. 

Dr. KLetzky (Closing). As stated before, it is possible 
that amniotic fluid growth hormone participates in the 
regulation of prolactin receptors or it may be required 
for the synthesis of amniotic fluid somatomedin C; how- 
ever, further investigation is needed. Since it is possible 
that amniotic fluid growth hormone may be a reflection 
of fetal pituitary growth hormone secretion, we are 
presently engaged in a study that includes pregnant 
women carrying anencephalic fetuses. If the source of 
amniotic fluid growth hormone is of fetal pituitary, the 
concentration of growth hormone in amniotic fluid 
should be very low in these pregnancies, since these 
fetuses have no hypothalamus. Measurement of hor- 
mones in fetal blood will be then included. 

Dr. Jaffe asked about the lack of growth hormone 
parallelism. This was a surprising finding. Parallel stud- 
ies of growth hormone were done for completion of 
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the study. The levels of prolactin and human chorionic 
gonadotropin were very high and were found to be 
parallel to the standard. The levels of growth hormone 
were mildly elevated and lacked parallelism. As pointed 
out there exists the possibility that during pregnancy 
growth hormone is secreted in the form of different 
molecules. However, it should be remembered that the 
use of a different antibody rendered parallel results. 
Further work is being presently done. At the present 
time I do not have a final answer to the question. 

Dr. Jaffe also pointed out that human chorionic go- 
nadotropin is secreted by the fetal kidney. Since this 
occurs at the time when the concentration of human 
chorionic gonadotropin is well below the initial high 
concentration seen during the first 12 weeks of preg- 
nancy, the urine human chorionic gonadotropin may 
contribute to the maintenance of only the lower levels 
of human chorionic gonadotropin. 

In regard to Dr. Patrick’s question, I can say that the 
independent analysis of the results of those individuals 
studied between the weeks 20 and 30 of pregnancy 
revealed the same results as those presented. We should 
remember that our data are based on normal preg- 
nancies and that we were not dealing with measurement 
of cortisol that is affected by many different stressful 
stimuli. 

In regard to the question of human chorionic go- 
nadotropin in toxemia, we studied about 45 additional 
women with toxemia, diabetes, and hypertension, and 
the results were compared to the 95% confidence limits 
for each hormone. In this preliminary study we found 
that values of all samples of human chorionic gonad- 
otropin, prolactin, and growth hormone at different 
times of pregnancy fell within the 95% confidence limit. 
Of course, this is only preliminary, but this is all that I 
can comment on at the present time. 
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PREMARIN MAY HALT THE DISABLING COU RSE OF OSTEOPOROSIS* 

Osteoporosis has an enormous epidemiological impact: it affects 10 million American women, and 26% of 
all women over age 60? The disease begins silently and progresses inexorably for 15 to 20 years, until dis- 
abling complications occur.? 

To minimize osteoporotic damage, the condition must be detected early and treated promptly. For 
many patients, PREMARIN is optimal therapy for osteoporosis, as part of a comprehensive program that 
includes exercise, good nutrition, and calcium supplements. In a controlled study of postmenopausal and 
oophorectomized women, PREMARIN (Conjugated Estrogens Tablets, U.S.P.) doses of 0.625 mg/day pre- 
vented loss of metacarpal mineral content (see graph above). 


PREMARIN 


(CONJUGATED ESTROGENS TABLETS. U.S.P) 


q Men el 
03mg 0625mg 09mg 1.25 mg 2.5mg 


The appearance of these tablets is a trademark of Ayerst Laboratories 


*Conjugated Estrogens Tablets have been evaluated as probably 
effective for estrogen-deficiency-induced osteoporosis. 


Please see last page for brief summary of full prescribing information. 
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PREMARIN RELIEVES MODERATE TO SEVERE VASOMOTOR SYMPTOMS 

Vasomotor symptoms are the most common manifestation of the menopause, affecting up to 75% of 
menopausal women. Of these, 80% may suffer for more than a year and up to 50% for more than five years’ 
These symptoms can disrupt a woman's life by chronically interrupting sleep, resulting in anxiety and 
irritability. 

In a study of postmenopausal women suffering severe episodes of cutaneous flushing, symptoms 
improved markedly after administration of estrogen®>—the treatment of choice for moderate to severe vaso- 
motor symptoms: The estrogen of choice is PREMARIN, the most widely prescribed estrogen for over 40 
years. PREMARIN (Conjugated Estrogens Tablets, U.S.P.) relieves moderate to severe vasomotor symptoms 
of the natural menopause, as well as the acute and often severe symptoms of surgical menopause. 


PREMARIN 


(CONJUGATED ESTROGENS TABLETS. U.S.P) 
oo: © @ 


0.3 mg 0.625 mg 0.9 mg 1.25 mg 2.5 Mg 


The appearance of these tablets is a trademark of Ayerst Laboratories 






Please see last page for brief summary of full prescribing information. 


VAUINAL AIKOPHY IHAI 
INTERFERES WITH SEXUALITY 


} =$ 





T 


























Cross section of vaginal 
- epithelium 




















































































































and after the menopause 







































































































































































In the postmenopausal woman, decreasing levels of estrogen can have devastating effects on a woman's 
sexual functioning. The pH of vaginal secretions rises, promoting the growth of contaminating organisms. 
The vaginal epithelium dries and thins, becoming susceptible to irritation, injury, and infection. Sexual rela- 
tions may be difficult or impossible. 

PREMARIN (Conjugated Estrogens, U.S.P.) Vaginal Cream focuses therapy at the site of the problem. 
Vaginal dryness is relieved, pH reverts to its normal acidity, and the epithelium thickens and becomes more 
resistant to injury and infection. With the vaginal environment returned to its premenopausal state, sexual 


PREMARIN 
(CONJUGATED ESTROGENS, U.S.P.) Vaginal Cream 


2 DORNAN 






ET 
0.625 mg/ iF 
! g/g ; 


© 1985 Ayerst Laboratories Please see last page for brief summary of full prescribing information. 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. 

Three independent case control studies have reported an increased risk of endometrial cancer 
in postmenopausal women exposed to exogenous estrogens for more than one year. This risk 
was independent of the other known risk factors for endometrial cancer. These studies are 
further supported by the finding that incidence rates of endometrial cancer have increased 
sharply since 1969 in eight different areas of the United States with population-based cancer 
reporting systems, an increase which may be related to the rapidly expanding use of estrogens. 
during the last decade. The three case contro! studies reported that the risk of endometrial 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The risk appears 
to depend on both duration of treatment and on estrogen dose. In view of these findings, when 
estrogens are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as possible. 
When prolonged treatment is medically indicated, the patient should be reassessed on at least a 
semiannual basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses of estrogen 
may carry less risk than continuous administration; it therefore appears prudent to utilize such a 
regimen. Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic mea- 
sures should be undertaken to rule out malignancy. There is no evidence at present that 
“natural” estrogens are more or less hazardous than “synthetic” estrogens at equiestrogenic 
doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early pregnancy 
may seriously damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in later life a 
form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has been estimated 
as not greater than 4 per 1000 exposures. Furthermore, a high percentage of such exposed 
women (from 30 to 90 percent) have been found to have vaginal adenosis, epithelial changes of 
the vagina and cervix. Although these changes are histologically benign, itis not known whether 
they are precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital heart defects and limb reduction defects. One case control 
study estimated a 4. 7-fold increased risk of limb reduction defects in infants exposed in utero to 
sex hormones (oral contraceptives, hormone withdrawal tests for pregnancy, or attempted 
treatment for threatened abortion). Some of these exposures were very short and involved only 
a few days of treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1 . In the past, female sex hormones have been used 
during pregnancy in an attempt to treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used during 
pregnancy, or if the patient becomes pregnant while taking this drug, she should be apprised of 
the potential risks to the fetus, and the advisability of pregnancy continuation 


YESCRIPTION: PREMARIN (Conjugated Estrogens, U.S.P) contains a mixture of estrogens, 
ibtained exclusively from natural sources, blended to represent the average composition of material 
lerived from pregnant mares’ urine. It contains estrone, equilin, and 17a-dihydroequilin, together 
vith smaller amounts of |7a-estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate 
ssters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis 

3. Kraurosis vulvae 

4. Female hypogonadism 

5. Female castration 

6. Primary ovarian failure 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement —Although estrogens have been widely used for the 
prevention of postpartum breast engorgement, controlled studies have demonstrated that the 
incidence of significant painful engorgement in patients not receiving such hormonal therapy is 
low and usually responsive to appropriate analgesic or other supportive therapy. Consequently, 
the benefit to be derived from estrogen therapy for this indication must be carefully weighed 
against the potential increased risk of puerperal thromboembolism associated with the use of 
large doses of estrogens. 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when used in 
conjunction with other important therapeutic measures such as diet, calcium, physiotherapy, 
and good general health-promoting measures. Final classification of this indication requires 
further investigation. 


INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indicated in the 
reatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT BEEN 
SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE MAY CAUSE 
SEVERE HARM TO THE FETUS (SEE BOXED WARNING) 

CONTRAINDICATIONS: Estrogens should not be usec in women (or men) with any of the following 
sonditions: 1. Known or suspected cancer of the breast except in appropriately selected patients 
eing treated for metastatic disease. 2. Known or suspected estrogen-dependent neoplasia. 
3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormal genital bleeding, 
5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of thrombophlebitis, 
hrombosis, or thromboembolic disorders associated with previous estrogen use (except when used 
n treatment of breast or prostatic malignancy). 

WARNINGS: Long term continuous administration of natural and synthetic estrogens in certain 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, and liver. There 
are now reports that estrogens increase the risk of carcinoma of the endometrium in humans. (See 
Boxed Warning.) At the present time there is no satisfactory evidence that estrogens given to 
dostmenopausal women increase the risk of cancer of the breast, although a recent study has raised 
‘his possibility. There is a need for caution in prescribing estrogens for women with a strong family 
nistory of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 
4 recent study has reported a 2- to 3-fold increase in the risk of surgically confirmed gallbladder 
disease in women receiving postmenopausal estrogens. 

Adverse effects of oral contraceptives may be expected at the larger doses of estrogen used to treat 
ərostatic or breast cancer or postpartum breast engorgement; it has been shown that there is an 
ncreased risk of thrombosis in men receiving estrogens for prostatic cancer and women for 
dostpartum breast engorgement. Users of oral contraceptives have an increased risk of diseases, 
such as thrombophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal 
hrombosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
users. An increased risk of postsurgery thromboembolic complications has also been reported in 
users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 weeks before 
surgery of the type associated with an increased risk of thromboembolism, or during periods of 
prolonged immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
‘hromboembolic disorders, or in persons with a history of such disorders in association with estrogen 
ase. They should be used with caution in patients with cerebral vascular or coronary artery disease 
Large doses (5 mg conjugated estrogens per day), comparable to those used to treat canceraf the 
prostate and breast have been shown to increase the risk of nonfatal myocardial infarction, 
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Benign hepatic adenomas should be considered in estrogen users having abdominal pain and 

tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been reported in 
women taking estrogen-containing oral contraceptives. Increased blood pressure may occur with 
use of estrogens in the menopause and blood pressure should be monitored with estrogen use. A 
worsening of glucose tolerance has been observed in patients on estrogen-containing oral contracep- 
tives. For this reason, diabetic patients should be carefully observed. Estrogens may lead to severe 
hypercalcemia in patients with breast cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be taken 
prior to the initiation of any estrogen therapy with special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and should include a Papanicolau smear. As a general rule, estrogen 
should not be prescribed for longer than one year without another physical examination being 
performed. Conditions influenced by fluid retention such as asthma, epilepsy, migraine, and cardiac 
or renal dysfunction, require careful observation. Certain patients may develop manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, mastodynia, etc. 
Prolonged administration of unopposed estrogen therapy has been reported to increase the risk of 
endometrial hyperplasia in some patients. Oral contraceptives appear to be associated with an 
increased incidence of mental depression. Patients with a history of depression should be carefully 
observed. Preexisting uterine leiomyomata may increase in size during estrogen use. The pathologist 
should be advised of estrogen therapy when relevant specimens are submitted. If jaundice develops 
in any patient receiving estrogen, the medication should be discontinued while the cause is 
investigated. Estrogens should be used with care in patients with impaired liver function, renal 
insufficiency, metabolic bone diseases associated with hypercalcemia, or in young patients in whom 
bone growth is not complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid hormone, 
as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered 

d. Impaired glucose tolerance 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test 

g. Reduced serum folate concentration, 

h. Increased serum triglyceride and phospholipid concentration. 

Asageneral principle, the administration of any drug to nursing mothers should be done only when 
clearly necessary since many drugs are excreted in human milk i 
ADVERSE REACTIONS: The following have been reported with estrogenic therapy, including oral 
contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dysmenorrhea; 
premenstrual-like syndrome; amenorrhea during and after treatment; increase in size of uterine 
fibromyomata; vaginal candidiasis, change in cervical erosion and in degree of cervical secretion; 
cystitis-like syndrome; tenderness, enlargement, secretion (of breasts); nausea, vomiting, abdomi- 
nal cramps, bloating; cholestatic jaundice; chloasma or melasma which may persist when drug is 
discontinued; erythema multiforme; erythema nodosum; hemorrhagic eruption; loss of scalp hair; 
hirsutism; steepening of corneal curvature; intolerance to contact lenses; headache, migraine, 
dizziness, mental depression, chorea; increase or decrease in weight; reduced carbohydrate 
tolerance; aggravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: é 
PREMARIN® Brand of Conjugated Estrogens Tablets, U.S.P. 

1. Given cyclically for short-term use only. For treatment of moderate to severe vasomotor symptoms, 
atrophic vaginitis, or kraurosis vulvae associated with the menopause (0.3 to 1.25 mg or more daily) 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g., three weeks on and one week off) 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. Osteoporo- 
sis 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest period 
of 10 days’ duration. If bleeding does not occur by the end of this period, the same dosage schedule is 
repeated. The number of courses of estrogen therapy necessary to produce bleeding may vary 
depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin cyclic 
regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5to 75 mg daily in divided doses, 
for 20 days. During the last five days of estrogen therapy, give an oral progestin. If bleeding occurs 
before this regimen is concluded, therapy is discontinued and may be resumed on the fifth day of 
bleeding 

Female castration and primary ovarian failure—1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest level that 
will provide effective control 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four hours 
for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer — 1.25 to 2.5 mg three times daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months 

Patients with an intact uterus should be monitored for signs of endometrial cancer and appropriate 
measures taken to rule out malignancy in the event of persistent or recurring abnormal vaginal 
bleeding. 

PREMARIN® Brand of Conjugated Estrogens, U.S.P. Vaginal Cream 
Given cyclically for short-term use only. For treatment of atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on the severity of the 
condition 

Treated patients with an intact uterus should be monitored closely for signs of endometrial cancer 

and appropriate diagnostic measures should be taken to rule out malignancy in the event of persistent 
or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P). No. 865- Each purple tablet 
contains 2.5mgin bottles of 100 and 1,000. No, 866 — Each yellow tablet contains 1.25 mg in bottles of 
100 and 1,000. Also in Cycle Pack of 21 and in unit dose package of 100. No. 864 — Each white tablet 
contains 0.9 mg in bottles of 100. Also in Cycle Pack of 21. No. 867 - Each maroon tablet contains 
0.625 mgin bottles of 100 and 1,000. Also in Cycle Pack of 21 and unit dose package of 100. No. 868 — 
Each green tablet contains 0.3 mg in bottles of 100 and 1,000. The appearance of these tablets is a 
trademark of Ayerst Laboratories. 

PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream - No. 872 -Each gram contains 
0.625 mg Conjugated Estrogens, U.S.P. (Also contains cetyl esters wax, cetyl alcohol, white wax, 
glyceryl monostearate, propylene glycol monostearate, methyl stearate, phenylethyl alcohol, sodium 
lauryl sulfate, glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 142 oz. (42.5 g) tube with one calibrated plastic 


applicator. 
Also Available - Refill package: Each contains Net Wt. 1¥2 oz. (42.5 g) tube. 4340R1/285 
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Uterine blood flow and catecholamine response to repetitive 


nicotine exposure in the Pregnani ewe 


Robert Resnik, M. D., Wayne B. Conover M.D., Thomas Cc. Key, M.D., and 


Helen VanVunakis, Ph.D. 
San Diego, California, and Weltham, Massachusetts 


In order to simulate human smoking, experiments were designed to determine what dose of nicotine in the 
pregnant sheep would produce those plasma nicotine concentrations observed in’ human smokers and 

to measure uterine blood flow and plasma catecholamines in response to repetitive exposure (every 30 
minutes) to that nicotine dose. Utilizing Seven chronically catheterized pregnant sheep equipped with 
electromagnetic flow probes around both uterine arteries, we observed that a nicotine dose of 0.2 mg/min’ 


for 5 minutes results in- mean plasma nicotine coricentrations of 23.1 + 


4.1 ng/ml SEM (n = 17) 


immediately following infusion. This dose of nicotine was then infused every 30 minutes for 4 hours, and 
aliquots of blood were drawn immediately before and after nicotine infusion for determination of plasma 
catecholamines. No significant alterations in plasma epinephrine and norepinephrine were observed 
throughout the experiments (n = 8), and no significant changes in uterine blood flow occurred at any . 
time during the experiment (n = 30). We conclude that there isa species difference between sheep and 
man with respect to the nicotinic threshold for catecholamine release. (Am J OBSTET GYNECOL 


1985;151:885-91.) 


Key words: Nicotine, uterine blood flow, catecholamines 


Inhalation of cigarette smoke by pregnant women 
has been implicated in numerous adverse effects on 
fetal outcome. Reported complications include low 
birth weight because of prematurity and suboptimal 
fetal growth, antepartum bleeding, and an overall in- 
crease in perinatal mortality rate. Among the proposed 
mechanisms responsible for these collective observa- 
tions are the decreased caloric intake reported in smok- 
ers and impairment of fetal oxygenation resulting from 
the presence of high concentranons of carbo: mon- 
oxide in tobacco smoke." 

Previous studies in our ain have demonstrated 
that systemic infusions of nicotine into pregnarit sheep 
result in substantial decreases in uterine blood flow.* 
These decreases are observed within 5 to 7 minutes 
following the infusion of 1 mg/min for 10 minutes (14 
to 32 pg/kg of body weight per minute) and are me- 
diated by the local release of norepinephrine from ad- 
renergic axon terminals. In ‘support of this proposed 
mechanism are the combined observations of striking 
increases in plasma norepinephrine concentrations fol- 
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lowing exposure to nicotine, and the suppression of the 
response following pretreatment with the a-blocker 
phentolamine.? However, we subsequently demon- 
strated that nicotine infused at only 0.5 mg/min has no 
measurable effect on maternal or fetal cardiovascular 
dynamics and plasma, catecholamine concentrations; 
despite producing nicotine plasrna concentrations 4 
to. 6 times higher than those reported in smoking 
hurhans.* f 

These findings suggest either that the ckpanmenal 
design of a.5-minute nicotine infusion does not ade- 
quately simulate the human smoking experience or that 
there is a species -difference between sheep and humans 
with respect to the threshold for nicotine-induced cat- 
echolamine release. To resolve this question, additional 
experiments were designed. to determine precisely what 
dose of nicotine produces plasma concentrations in 
pregnant sheep similar to those observed. in smoking 
humans and to measure catecholamine and associated 
physiologic résponses resulting from repetitive expo- 
sure to that nicotine dose. 


Material and methods 


Seven cross-bred. pregnant ewes alih gestational ages 
between 60 and 120 days were surgically prepared for 
study during this investigation. Al! food was withheld 
for 48 hours prior to surgery with the animals allowed 
access to water ad libitum. Following sedation with in- 
travenous sodium pentobarbital, 600 mg, a spinal an- 
esthetic (tetracaine hydrochloride, 6.7 mg) was admin- 
istered. During the procedure, the subarachnoid block 
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Fig. 1. Preinfusion and postinfusion plasma concentrations of 
nicotine (mean + SEM) during study. Nicotine was adminis- 
tered.at 0.2 mg/min for 5 minutes every 30 minutes. 


was supplemented with intravenous pentobarbital as 
required. Pelvic laparotomy was performed through a 
midline iricision. A pregnant uterine horn was exter- 
iorized and the anterior leaf of the broad ligament in- 
cised, exposing the uterine artery. A 3 or 5 mm elec- 
tromagnetic flow probe (Micron Instruments, Inc., Los 
Angeles, California) was placed around the uterine ar- 
tery proximal to its bifurcation. Aortic and inferior 
vena cava polyvinyl catheters (inside diameter, 0.86 
mm; outside diameter, 1.52 mm) were placed via ret- 
rograde insertion through the material femoral artery 
and vein. All catheters and flow probe leads were 
brought through a subcutaneous tunnel to a storage 
pouch on the aninial’s flank. Catheters were flushed 


daily with heparinized saline solution (1000 U/ml). The ° 


details of the surgical procedure have been described 
in previous reports.* * 

_ After operation the ewes were kept in a rectangular 
stainless steel stall, which remained in the laboratory 
for the duration of the studies. Experiments were be- 
gun following the demonstration of stable uterine 
blood flow but in no instance earlier than the fourth 
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Fig. 2. Preinfusion plasma concentrations of cotinine (mean + 
SEM) 30 minutes following nicotine administration of either 
0.5 mg (0.1 mg/min) or 1.0 mg (0.2 mg/min). Note the ac- 
cumulation of the nicotine metabolite in the circulation. 


180 240 300 


postoperative day. No animal was studied more than 
once per day or beyond 148 days of gestation. Uterine 
arterial blood flow was measured with an electromag- 
netic flow meter (Model R.C. 1000, Micron Instru- 
ments, Inc.) and displayed on a pen recorder (Model 
220, Gould, Inc., Oxnard, California) running at a 
speed of 1 mm/min. 

A nicotine solution containing 0.2 mg/ml was pre- 
pared for each animal by diluting 0.1 gm of nicotine 
(Eastman Kodak Company, Rochester, New York) with 
0.9% saline solution. This solution was administered 
into the maternal inferior vena cava by a constant in- 
fusion pump (Model 940, Harvard Apparatus Com- 
pany, Inc., Millis, Massachusetts). 

Phase 1—Determination of plasma nicotine and co- 
tinine concentrations following repetitive nicotine ad- 
ministration. Five-minute infusions of 0.1 mg/min or 
0.2 mg/min of nicotine were made at 30-minute inter- 
vals for a total of 10 exposures. Only one experiment 
was conducted each day and all infusions were of the 
same dose. Aliquots of maternal blood were collected 
in heparinized syringes prior to the beginning of the 
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Fig. 3. Preinfusion and postinfusior. plasma concentrations of epinephrine and norepinephrine 
(mean + SEM) following nicotine irfusion of 0.2 mg/min for 5 minutes. All concentrations are 


compared to that observed at time zero. 


experiment, immediately following and 5 minutes prior 
to infusions at 90, 120, 210, and 240 minutes. all blood 
samples were centrifuged and the plasma frozen for 
analysis of nicotine and cotinine. 

Phase 2——Determination of maternal physiologic 
responses to nicotine infusion. Nicotine doses of 0.2 
mg/min (the dose observed to produce plasma nicotine 
concentrations in the sheep similar to that observed in 
smoking humans) were infused at 30-minute intervals 
for a total of eight doses as described in phare 1. Ali- 
quots of maternal blood for nicotine, cotinine. and cat- 
echolamine determinations were collected in heparin- 
ized tubes at the time intervals described in phase 1. 
All blood samples were centrifuged and the plasma 
frozen for analysis at a later date. Continuous mea- 
surements of uterine blood flow, blood pressure, and 
heart rate were started 30 minutes prior to the exper- 
iment and continued until 30 minutes following the last 
infusion of nicotine. 

Epinephrine and norepinephrine were mezsured by 
means of a modified single isotopic radioenzy matic as- 
say summarized in previous reports.**® The sensitivity 
of the assay is 5 to 20 pg/ml. The assay is linearly related 
(r = 0.999) for catecholamines to at least 1 ng. The 
intraassay variations for epinephrine and norepineph- 
rine are 5.9% and 4.5%, respectively; the interassay 
variations are 14.9% and 12.8%, respectively. Plasma 
nicotine and cotinine concentrations were measured 
by radioimmunoassay as described by Langone and 
Van Vunakis.’ 

Plasma concentrations of nicotine, cotinine; and cat- 
echolamines are expressed as mean + SEM. Elood flow 
data are expressed as percentage of change from the 


baseline flow just prior to each nicotine infusion. Com- 
parison of concentrations and blood flows were made 
by a two-way analysis of variance, multiple range test, 
and Student’s paired ¢ test where appropriate. 


Results 


Plasma nicotine and cotinine concentrations prior 
to and following nicotine infusions. A nicotine infu- 
sion rate of 0.2 mg/min for 5 minutes produced a 
plasma nicotine concentration of 23.1 + 1.1 ng/ml 
(n = 17) immediately following infusion. Five minutes 
prior to the next infusion, the plasma nicotine concen- 
tration averaged 4.15 + 1.3 ng/ml. These concentra- 
tions are similar to those reported in human smokers.’ 

Plasma cotinine concentrations increased from 9.1 + 
0.3 to 25.7 + 0.9 ng/ml at a nicotine infusion rate of 
0.1 mg/min, and 19.8 + 1.2 to 64.4 + 4.1 ng/ml at 0.2 
mg/min nicotine infusion rate. These data are sum- 
marized in Figs. 1 and 2. 

Maternal physiologic and catecholamine responses 
to nicotine infusion. Maternal plasma epinephrine and 
norepinephrine concentrations were compared to the 
concentration observed at time zero. Maternal plasma 
epinephrine concentrations did not differ significantly 
from preinfusion values whether measured immedi- 
ately following or 30 minutes after an infusion of nic- 
otine. Maternal plasma norepinephrine showed a sig- 
nificant decrease from the baseline value prior to the 
infusion at 120 minutes. However, there were no sig- 
nificant increases in norepinephrine levels immediately 
following nicotine infusions (Fig. 3). 

Analysis of the physiologic data, including uterine 
blood flow, heart rate, and mean arterial pressure, re- 
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Fig. 4. Percent change in uterine blood flow following repet- 
itive nicotine exposure. g 


vealed no significant changes when the initial baseline 
rate was compared to that following the last infusion 


in the experimental sequence. The uterine blood flow | 


data are summarized in Fig. 4. 


Comment 


Despite repetitive nicotine exposure in pregnant 
sheep sufficient to produce plasma nicotine concentra- 
tions similar to those found in smoking humans, we 
were unable to demonstrate any significant alteration 
in maternal catecholamines, uterine blood flow, heart 
rate, or mean arterial pressure. At higher doses (1.0 to 
1.5 mg/min), uterine blood flow decreases concomitant 
with a rise in heart rate and mean arterial pressure,’ ‘ 
and similar findings have been reported with large nic- 
otine doses (100 wg/kg/min) in the pregnant rhesus 
monkey.’ 

Data obtained from smoking humans suggest that 
the release of catecholamines, as measured by increased 
plasma epinephrine and norepinephrine, occurs in re- 
sponse to the amount of nicotine in cigarette smoke. 
Cryer et al.” have reported increases in heart rate and 
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blood pressure in men following cigarette smoking with 
an associated increase in plasma catecholamines. The 
physiologic responses they observed were blocked by 
phentolamine and propranolol, which is in agreement 
with our previously reported data in pregnant sheep,° 
and further supports the concept that the response to 
nicotine is mediated by the release of catecholamines. 
However, of particular note is the observation of Cryer 
et al. that heart rate and blood pressure changes occur 
prior to increases in plasma catecholamines, leading 
them to conclude that the physiologic alterations are 
the results of local release of norepinephrine from ad- 
renergic axon terminals rather than increases in cir- 
culating catecholamines. 

Quigley et al.” have demonstrated increases in blood 
pressure and maternal and fetal heart rate in smoking 
pregnant women as well as an increase in plasma cat- 
echolamines. Furthermore, it has been shown that am- 
niotic fluid catecholamines and their metabolites are 
elevated in pregnant smokers." Although it is not pos- 
sible to record direct measurements of uterine blood 
flow in humans, Lehtovirta et al.!? noted a decrease in 
intervillous blood flow following smoking, utilizing an 
intravenous xenon 133 technique. These combined ob- 
servations suggest that the release of catecholamines 
is a prerequisite for such physiologic alterations, that 
the alterations occur at lower plasma nicotine con- 
centrations, and that the threshold for adrenergic re- 
lease in response to nicotine is higher in sheep than in 
humans. 

The biologic implications of the accumulation of co- 
tinine, a major metabolite of nicotine, which we ob- 
served in our experiments is not clear at present. Its 
measurement may be used as a marker of nicotine ex- 
posure since its half-life is much longer (approximately 
24 hours) compared to nicotine (30 minutes).” ° Nic- 
otine and cotinine concentrations in the amniotic fluid 
of smokers are elevated," confirming fetal exposure to 
nicotine in pregnant women exposed to cigarette 
smoke. The cotinine concentrations in passive smokers 
are also elevated.’ 

Current data suggest that cigarette smoking has a 
deleterious effect on the fetal environment and that in 
human smokers the response is mediated by the release 
of catecholamines in response to nicotine stimulation. 
We have reported similar physiologic alterations in 
sheep. However, when repetitive nicotine exposure in 
sheep is utilized in a manner that simulates human 
smoking, producing plasma nicotine concentrations 
similar to those in humans, no physiologic alterations 
occur. These variations in species threshold suggest that 
the development of other animal models may be re- 
quired to more precisely delineate the relationship be- 
tween nicotine and the fetal environment. 
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Discussion 


Dr. CARLYLE CRENSHAW, JR., Baltimore, Maryland. 
The two purposes of these investigations were (1) to 
determine the rate of nicotine infusion into the preg- 
nant, chronically instrumented sheep model which 
would produce maternal plasma nicotine concentra- 
tions equivalent to those seen in pregnant women who 
smoke and (2) to utilize these infusion rates to deter- 
mine the effect of nicotine upon maternal pulse blood 
pressure, catecholamine response, and uterine blood 
flow. 

Prior studies' have indicated that there is an ir crease 
in maternal blood pressure, maternal and feta. heart 
rate, and maternal plasma catecholamine concen:ration 
in pregnant women who smoke. It has been postulated 
that these physiologic responses are responsible “or the 
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decrease in fetal weight and increase in perinatal mor- 
tality rates seen in smoking mothers. 

Prior studies by Resnik et al? and Monheit et al. 
have demonstrated that the systemic administration of 
“pharmacologic” doses of nicotine (1.0 to 1.5 mg/min 
for 15 minutes) to the pregnant sheep model produces 
an increased release of norepinephrine and epineph- 
rine, an increase in maternal blood pressure and pulse, 
and a decrease in uterine blood flow. 

Under the circumstances of the current investiga- 
tions (i.e., infusing nicotine at a rate of 0.2 mg/min for 
5 minutes every 30 minutes for a total exposure of 240 
minutes and producing plasma concentrations equiv- 
alent to those seen in smoking women) no significant - 
changes were produced in maternal heart rate and 
blood pressure, norepinephrine and epinephrine con- 
centrations, or uterine blood flow. 

These findings are not surprising in view of previous 
studies by Monheit et al.* indicating that a nicotine in- 
fusion of 0.5 mg/min for 15 minutes into the pregnant 
ewe, (producing a nicotine concentration four to six 
times higher than those concentrations reported in 
smoking humans) did not produce either alterations of 
maternal hemodynamics or catecholamine release, 

I do have several questions for Dr. Resnik: (1) What 
effect (if any) does the administration of nicotine have 
upon estrogen and progesterone concentrations in the 
pregnant sheep or pregnant woman? (2) Have studies 
been performed in the pregnant sheep chronically in- 
fusing nicotine for weeks or months at the lower dose 


_ (0.2 -mg/min to yield plasma nicozine concentrations 


comparable to those in smoking women) to determine 
if there is a deleterious effect upon neonatal outcome 
even though acute changes in uterine blood flow or 
catecholamine secretion are not demonstrable? (3) 
Have catecholamine turnover rates locally (i.e., in the 
uteroplacental unit) been determined by the tyrosine 
hydroxylase inhibition assay of Brodie et al.* in sheep 
after nicotine administration? This more sensitive, 
comprehensive analysis of catecholamine formation 
and turnover locally might be useful in detecting pos- 
sible changes in tissue catecholamine secretion after the 
administration of low doses of nicotine. (4) Have the 
authors had the opportunity of looking at the effect of 
infusions of nicotine upon uterine blood flow at earlier 
stages in pregnancy than those reported in the present 
investigations? 
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Dr. FRANK C. Guise JR., Winston- -Salem, North - 


Carolina. Despite the now ubiquitous warning that “the 
Surgeon General has determined that cigarette. smok- 
ing is dangerous to your health,” men and women con- 
tinue to smoke and obstetricians will continue to en- 
counter pregnant smokers. For those women who can- 
not or will not stop smoking during pregnancy, it 
behooves us to learn as much as possible about the 
mechanisms of smoking’s deleterious effects on child- 
bearing. Dr. Resnik’s paper stimulated me to review 
again what I had remembered as somewhat chaotic 


literature on this subject. I find that not much has , 


changed, in.part for understandable reasons. 

A study of the effects of cigarette smoking should 
involve cigarette smoke instead of nicotine, since there 
are humoral and nervous mechanisms triggered by the 
inhalation of cigarette smoke which can antagonize the 
primary effects of nicotine alone. Have you ever tried 
to make a sheep smoke? Many years ago Tom Kirsch- 
baum and I independently ‘tried to do this. It was not 
easy then nor is it today. Therefore studies in subhu- 


man primates and sheep have involved nicotine infu-, 


sions in highly variable concentrations, most often with- 
out determination of serum nicotine levels. 

In humans, the heaviness of smoking has been mea- 
sured by the number of cigarettes smoked per day, but 
equally pertinent factors such as nicotine content of the 
cigarette, puff frequency, puff velocity, butt size, and 
tolerance have been considered only rarely. Measure- 
ment of placental blood flow is limited to isotope clear- 
ance studies that are cumbersome, inaccurate, and the- 
oretically if not actually dangerous enough to be 

. banned in the United States. 
Despite these problems, certain facts emerge it seems 
„to me. (1) The effects of cigarette smoking result from 
the composite effects of placental blood flow reduc- 
tions, decreased oxygen carrying: capacity from in- 
creased levels of carboxyhemoglobin, increased blood 
concentrations of cyanide and thiocyanate, and possible 


nutritional factors either at the maternal ingestion or 


the placental transfer levels. (2) Despite smoking pat- 
terns, serum concentrations of nicotine are significantly 
reduced by low-nicotine content of the smoked ciga- 
rette. (3) If smoking does not increase the blood pres- 
sure and pulse rate, it is unlikely that placental blood 
flow will be affected.. (4) The thresholds for nicotine- 
induced systemic and uterine vascular effects vary 
widely not only between species but within the human 
species. For example, in humans, smoking may induce 
an increase, no change, or a decrease in placental blood 
flow. When decreases have occurred, they have ex- 
ceeded the other responses sufficiently that the mean 
effect has been a negative one. (5) In an otherwise 
normal pregnancy with adequate placental reserve, 
even heavy smoking will result in an infant who is 300 
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gm smaller than normal but otherwise healthy. The 
problem as always is identification of the adequacy of 
placental reserve. Women at high risk from other fac- 
tors sould stop smoking or at a minimum smoke fewer 
low—nicotine content cigarettes (<0.2 mg). 

None of these comments are intended to denigrate 
the present and past contributions of Dr. Resnik and 
his associates to our basic knowledge in this area. They 
have demonstrated that the effects of nicotine are ad- 


.renergically mediated and that species variations must 


be considered in all such studies. More importantly, the 
present study is the only one I have found that is suf- 
ficiently comprehensive as to include not only systemic 
cardiovascular and local uterine effects but blood nic- 
otine, cotinine, and catecholamine levels as well. 

Dr. FREDERICK P. ZUSPAN, Columbus, Ohio. There 
is one parameter that I would like to have you consider 
and to ask whether this was done. Did you consider 
collecting maternal sheep urine since occasionally when 
there are only minimal increases in plasma amines, this 
may act as a mean collector of amines and show in- 
creases that might be significant. 

Dr. THomas Kirscusaum, Bethesda, Maryland. I 
want you to know we did succeed in making our sheep 
smoke: with an indotracheal tube and a series of side 


‘arms to which the felicitous application of the finger 


would produce smoking at a rate that simulated the 
human. In fact, with an additional side arm, we could 
blow smoke rings. 

The measurements that we made: although by no 
means as sophisticated as those of Resnik et al., indi- 
cated no changes in major cardiovascular parameters, 
oxygen consumption, or gas transfer in the fetus. 

Dr. RESNIK (Closing). First in response to Dr. Cren- 
shaw, I believe your points are well taken, and I think 
it might be worthwhile to go back to the genesis of 
these studies in order to defend our decision to re- 
study this issue. When we began these studies, it was 
clear to us that the isolated effect of nicotine had 
not been investigated. Cigarette smoke had been 
treated as an entity and the various components had 
not. been. studied individually. Our initial studies 
demonstrated.that nicotiné has the capability, in this 
particular species, to decrease uterine blood flow, 
that it is mediated by catecholamines, and that the 
response could be blocked by pretreatment with an 
a-blocker. 

In cur subsequent studies we demonstrated that a 
dose of one-half milligram per minute produced nic- 
otine concentrations that were four to six times higher 
than those observed in smoking humans but had no 
physiologic effects either on the ewe or the fetus. 

However, both the earlier studies utilized single daily 


-exposures to nicotine and our concern was that they” 


did net simulate the human smoking event, in which. 
there occurs repetitive exposure throughout the day. 
That was the reason why we “taxed” our resources, if 
you will. 
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With respect to your other questions, l'am not aware 
of any chronic studies involving exposure to nicotine 
over several weeks or months. 

In terms of turnover rates of catecholamines i in the 
fetus, to my knowledge, at least with respect to nicotine 
exposure, this experiment has not been done. 

We did study the effects of nicotine on uterine blood 
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flow earlier in gestation. The same response is noted 
again at much higher doses. 

Dr. Greiss mentioned ‘that the combined effects of 
the various components in tobacco smoke presumably 
influence suboptimal outcomes of neonates, I agree 
with him entirely. We were interested in trying to isolate 
the physiologic effects of nicotine per se. 


Can preterm deliveries be prevented? 


Denise M. Main, M.D., Steven G. Gabbe, M. D., Douglas Richardson, M.D., and 


Sharon Strong, R.N., M.S.N. 
Philadelphia, Pennsylvania 


Our hospital serves poor, inner-city women who have a 17% preterm delivery rate. Middle-class women in 
San Francisco at high risk for preterm delivery have benefited from an antepartum program which 
emphasized patient education and close follow-up. Using a controlled, randomized design, we are 
investigating the impact of similar interventions. Patients determined to be at high risk before 18 weeks’ 
gestation on the basis of the Creasy system are randomly assigned to the Preterm Labor Prevention 
Clinic or serve as high-risk controls. Sixty-four women assigned to the Preterm Labor Prevention Clini 
and 68 high-risk control women have ‘been delivered of their infants. No significant differences were noted 
for the percentages of preterm infants, mean gestational age, or birth weight. Preterm rupture of the 
membranes accounted for 40% of preterm deliveries in all high-risk patients. Thirty percent of preterm 
births were indicated for maternal or fetal reasons. The remaining 30% represented failure of tocolytic 


therapy. (AM J OssteT GYNECOL 1985;151:892-8.) 


‘Key words: Preterm births, tocolytic therapy, preterm rupture of membranes 


Indigent women in the United States continue to 
experience extremely high preterm delivery rates. Peri- 
natal mortality resulting from preterm births in this 
population: is the major contributor to this country’s 
relatively poor performance with respect to interna- 
tional perinatal statistics.' To have significant national 
impact, interventions designed to reduce the incidence 
of prematurity must benefit poor, inner-city women.”* 
The Hospital of the University of Pennsylvania serves 
such a population. In 1982, 16.5% of pregnant women 
who registered for prenatal care at the obstetric clinic 
of the Hospital of the University of Pennsylvania prior 
to 18 weeks’ gestation were delivered of preterm 
infants. 

Several investigators have attempted to identify pro- 
spectively those women most likely to be delivered be- 
. fore 37 weeks’ gestation. Interventions designed to pre- 
vent preterm births could then be selectively applied 


to these high-risk women. Creasy et al.’ have modified: 


Papiernik-Berkhauer’s risk scoring system and applied 
it prospectively, to women in New Zealand. An initial 
score of =10 points on this screening survey predicted 
a 30% chance of preterm delivery. Repeating the risk 
assessment at 24 to 28 weeks’ gestation identified an 
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additional group of women a likely to be delivered before 
37 weeks’ gestation. This scoring system was then used 
to screen women at the University of California (San 
Francisco).* Those patients receiving 210 points were 
assigned to a special clinic designed to identify preterm 
labor at an early stage. Interventions in this clinic in- 
cluded weekly or biweekly pelvic examinations to detect 
asymptomatic cervical changes and education of both 
staff and patients about the subtle signs of preterm 
labor. High-risk patients were provided easy access to 
the medical staff around the clock. With these mea- 
sures, the overall institutional preterm delivery rate fell 
from 6.7% to 2.4%. The control population in this study 
included retrospective data from the same institution 
as well as historical and concurrent controls from an 
affiliated hospital. 


Material and methods 

Using a randomized, controlled study design, we are 
investigating the impact of similar interventions applied 
prospectively to a population at great risk for preterm 
labor. To assess the characteristics of our population, 
a retrospective chart review was first performed which 
included all black patients who presented to the ob- 
stetric clinic of the Hospital of the University of Penn- 
sylvania at or before 18 weeks’ gestation and were de- 
livered at the Hospital of the University of Pennsylvania 
in 1982. One nurse investigator (S. S.) assigned a risk 
score using the Creasy method to each of these patients 
based on the information available at the first clinic visit. 
This risk assessment system identified 29% of these 
patients to be at high risk for preterm labor. They ac- 
counted for 48% of all preterm births and 62% of all 
preterm births due to preterm labor or preterm rup- 
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Table I. Overall outcome by risk group: Retrospective data 
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Risk score 


No. 

Gestational age (mean + SD) (wk) 

Birth weight (mean '+ SD) (gm) 

Risk score (mean + SD) 

Deliveries <37 wk 

Deliveries <37 wk for PTL or PROM 

Birth weight <2500 gm 

Deliveries <37 wk and birth weight <2500 gm 


High risk Low risk 
(210) (<10) Significance 
157 377 

37.4 + 4.6 38.9 + 2.9 p < 0.001 
2729 + 825 3060 + 2.9 p < 0.001 
15.5 + 6.7 6.4 + 2.1 p < 0.001 
42 (26.8%) 45 (11.9%) p < 0.001 
37 (23.6%) 23 (6.1%) p < 0.001 
48 (30.6%) 46 (12.2%) p < 0.001 
35 (22.3%) 24 (6.4%) p < 0.001 





PTL = Preterm labor; PROM = preterm rupture of the membranes. 


ture of the membranes (Table I). The correlation coef- 
ficient between gestational age and risk score was — 0.33 
with a total variance explained (r°) of 11%. 

Our prospective study was started in April, 1983. All 
black patients presenting to the obstetric clinic of the 
Hospital.of the University of Pennsylvania at or before 
18 weeks’ gestation were interviewed by the same nurse 
specialist and assigned a risk score accordinz to the 
Creasy system. A cutoff of 18 weeks was selected to 
allow sufficient time for medical intervention and still 
include a large number of patients who registe~ed after 
12 weeks’ gestation. Those women scoring =10 points 
were assigned, by means of a random numbers table, 
either to a group that was offered participation in the 
Preterm Labor Prevention Clinic or to a group that 
served as high-risk controls. High-risk contro! patients 
were followed up by the obstetric residents in the rou- 
tine or high-risk clinic at the discretion of he chief 
residents. Neither the physicians nor the high-risk con- 
trol patients were informed of their high-risk status. 
Additionally, those women with scores of <10 were 
followed up as low-risk controls in the same routine 
clinics staffed by obstetric residents. : 

Patients agreeing to participate in the Prete~m Labor 
Prevention Clinic were seen on a weekly or biweekly 
basis by one of two investigators (D. M. M. or S. G. G.) 
who performed a pelvic examination to assess early 
changes in cervical dilatation, effacement, consistency, 
and position. When significant cervical change was de- 
tected, uterine activity was monitored with a :ocodyna- 
mometer. Patient education regarding the subtle signs 
of preterm labor was taught by the nurse-specialist and 
these lessons were reinforced by the physicians. Patients 
were taught to palpate for mild contractions on a daily 
basis. A 24-hour telephone “hot-line” was provided to 
assure easy patient access to medical care. Cerclages 
were performed when the patient’s past obstetric his- 
tory indicated cervical incompetence or when cervical 
effacement and/or dilatation were documented early 
in the second trimester and the patient hac a history 
suggestive of cervical incompetence. Proplylactic to- 
colytic therapy and progestin treatment were not used. 


Bed rest and prohibition of intercourse were not rou- 
tinely recommended. Inpatient management of all 
women including the Preterm Labor Prevention Clinic 
group was directed by the residents and staff on service, 
not by the primary investigators in this study. 

The best obste:ric estimate of gestational age at de- 
livery was determined by analysis of last menstrual pe- 
riod, estimations of early uterine size, gestational age 
at which fetal heart tones were heard by fetoscope, and 
ultrasonic dating when done. Pediatric gestational age 
was based on the modification of Dubowitz testing by 
Ballard et al.° Babies of high-risk controls and Preterm 
Labor Prevention Clinic patients were examined by one 
neonatologist (D. R.) who was blinded as to the mother’s 
study group. These examinations were used to correct 
obstetric dating f results of the two methods differed 
by more than 3 weeks. Visits to the labor floor, hospital 
admissions, deliveries, and diagnoses in all study cases 
were recorded prospectively by the nurse-investigator. 

Statistical analysis was performed with the Statistical 
Package for the Social Sciences, and the programs for 
x’, t tests, and analysis of variance were used as appro- 
priate. 


Results 


During the first 16 months of the study, 380 patients 
have been delivered of their infants. Approximately 
one third of the patients were high risk (132 of 380) 
and were randomly distributed into the Preterm Labor 
Prevention Clinic and high-risk control populations 
(Table II). Women in these groups experienced nearly 
one half of the total preterm deliveries (30 of 62) and 
almost one half of the preterm deliveries due to pre- 
term labor or preterm rupture of the membranes (22 
of 47). The ability of a risk score = 10 to predict preterm 
delivery was poor with a correlation coefficient between 
gestational age at delivery and risk score of — 0.14 and 
a total variance explained (r*) of 1.9%. 

Significantly more women in the Preterm Labor Pre- 
vention Clinic visited the labor and delivery suite with 
complaints suggestive of preterm labor than did gravid 
women in the high-risk contrel group (37.5% versus 
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Table II. Overall outcome by risk group 





Significance 


PLPC vs. | (PLPC + HRC) 
ARC vs. LRC 





Gestational age (mean + SD) (wk) 37. 7 + an 3 37. As +46 384434 NS p = 0.05 
Birth weight (mean + SD) (gm) © 2830 + 840 2837+ 813 3023 + 748 NS p = 0.03 
Deliveries <37 wk ` ‘16 (25.0%) 14 (20.6%) 32 (12.9%) NS p = 0.05 
Deliveries <37 wk for PTL or PROM ` 11 (17.2%) =:11 (16.2%) = 25 (10.1% P NS NS 

Birth weight <2500 gm 14 (21.9%) 13 (29.1%) 37 (14.9% NS NS 

Birth weight <2500 gmi and <37 wk 12 (18.8%) 11 (16.2%) 24 (9.7% A NS p = 0.04 
Deliveries <37 wk and <2500 gm for PTL and PROM 8 (12.5%) 8 (11.8%) 14 (5.6%) NS p = 0.04 





PLPC = Preterm Labor Prevention Clinic; HRC = high-risk control; LRG = low-risk control. 


Table III. Primary reason for early delivery by risk group 


me | me [me | see 





Delivery <37 wk NS 
PTL, tocolysis failed or contraindicated 3 a 8%) 6 a2. 9%) 10 a 3%) NS 
PTL, mature Seana ei aa ratio 0 1 (7.1%) 2 (6.3%) NS 
PROM 8 (50.0%) 4 (23.6%) 10 (31.3%) NS 
Hypertension 0° 1 (7.1%) 3 (9.4%) NS 
Bleeding 2 (12.5%) © 9 3 (9.4%) NS 
Fetal distress 1 (6.2%) 1 (7.1%) 2 (6.3%) NS 
Other 3 - Qt (12. 5%) lt (7.1%) 





2tt (6.3%) NS 


*Significance of both comparisons: PLPC versus HRC and combined high-risk groups (PLPC + HRC) versus LRC. 


yIntrauterine fetal death before 24 weeks. 
Medical complication at 34 weeks. 


19.1%, p = 0.03), indicating that these women had an 
increased awareness of the symptoms of preterm labor. 
There was a tendency for more women in the Preterm 
Labor Prevention Clinic to be diagnosed as having pre- 
term labor, treated with tocolysis, and admitted to the 
hospital; though these differences did not reach sig- 
nificance. A cerclage v was performed i in 9.4% of Preterm 
Labor Prevention Clinic patients and in 2. 9% of high- 
risk control patients. Preterm Labor Prevention Clinic 
women averaged 13.3 clinic visits as compared to 9.2 

‘visits per high- -risk control woman (p = 0.15). An av- 
erage of 14.9 pelvic examinations were performed on 
each Preterm Labor Prevention Clinic participant be- 
fore final labor and 4.6 on each high-risk control patient 
(p = 0.08). 

Despite the intensive interventions received by 
women in the Preterm -Labor Prevention Clinic, the 
incidence of preterm delivery was similar in both the 
Preterm Labor Prevention Clinic and the high-risk con- 


trol groups. Deliveries prior to 37 weeks occurred in’ 


25.0% of the Preterm Labor Prevention Clinic women 
as compared to 20.6% of the high-risk control patients. 
Of the Preterm Labor Prevention Clinic participants, 
17.2% were delivered of preterm infants because of 
preterm labor or preterm rupture of the membranes, 
a rate almost identical to the 16.2% experienced by 
high-risk control women. Low-risk control patients also 


experienced a very high preterm delivery rate, 12.9% 
overall, with 25 of 32 cases related to preterm labor or 
preterm rupture of the membranes. ~ 

` Preterm rupture of the membranes and/or failed to- 
colysis were the most common indications for preterm 
delivery in each group (Table II). There was no un- 
usual skewing of gestational age at delivery among 
women who were delivered early based on group as- 
signment. Similarly, the distribution of infant weights 
of those weighing <2500 gm at’ birth did not differ 
significantly by group assignment. 

The two high-risk groups were compatable with re- 
spect to age, gravidity, parity, number of early and late 
abortions, and gestational age at first visit (Table IV). 
There was-no significant difference in the number of 
women who had a prior premature infant in the past, 
but the total and mean numbers of prior preterm de- 
liveries in the Preterm Labor Prevention Clinic group 
were significantly higher than in the high-risk control 
group. Six patients in the Preterm Labor Prevention 
Clinic group accounted for 45% of the total prior pre- 
term deliveries for the group. 

Because it is inappropriate to express means for non- 
parametric scores, we have presented risk scores in cat- 
egorical groups of five points each. There was a ten- 
dency for more high-risk control women to have scores 


` between 10 and 14, although this was not statistically 
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Table IV. Comparability of study groups 


1 FROVGEHUUED UE WEGIG USHVOHCS vow 


O a e e = 


Age (mean + SD) (yr) ` 23.3 
Gravidity (mean + SD) 3.7 
Parity (mean + SD) ; é 13+ 
Abortions <14 wk (mean + SD) 10 
Abortions >14 wk (mean +. SD) 0.7 
Prior preterm delivery (mean + SD) 0.7 


No. of women with prior preterm delivery 29 (45 


Gestational age, first visit 


*PLPC versus HRC groups. 


Table V. Comparability of risk scores in high 
risk groups 


22.5 + 6.1 23.5 + 5.3 0.39 
3.4 + 1.8 2.8 + 1.8 0.43 
13+ 12 12415 0.99 
0.9.+ 0.8 0.6 + 0.8 0.35 
0.3 + 0.4 0 0.06 
0.4 + 0.6 - 0 0.03 
22 (32%) 0 0.18 
12.8 + 3.3 12.1 + 3.3 0.87 


Table VI. Percentage of preterm deliveries by 
risk score category 








10-14 28 44 42 32 
15-19 il 17 13 19 
20-24 12 19 6 9 
25-29 6 9 4 6 
30+ 7 11 3 4 





p = 0.16 by 2 x 5 contingency table. 


significant (Table V, p = 0.16). Furthermore, the-e was 
no difference in preterm delivery rates by risk score 
category for women with scores between 10 and 30 
(Table VI). f 

The subgroup of patients with two or more prior 
preterm deliveries for any reason constituted a re- 
markably high-risk population that experienced a pre- 
term delivery rate of 67%. The uneven allocat:on of 
these nine patients between the two experimental 
groups (six to the Preterm Labor Prevention Clinic 
group, three to the high-risk control group) accounted 
for much of the difference in risk score between the 
groups. When these nine patients were removed from 
the analysis, the results remained unchanged, with 13% 
of each high-risk group delivered of preterm infants 
because of preterm rupture of the membranes or pre- 
term labor. 


Comment 


The most striking finding in this investigation was 


the absence of any demonstrable effect of our rather _ 


extensive intervention. For all three measures of out- 
come (mean gestational age, mean birth weight, and 
percentage of patients delivered prior to term), the 
Preterm Labor Prevention Clinic and high-risk control 
groups were virtually identical. This study remaims on- 


going. However, the absence of any current evidence ` 


of improvement in the intervention group suggests 
that increases in sample size will be unlikely to dem- 






Preterm deliveries 


Risk score 


<10 32/248 12.9 
10-14 13/70 18.6 
15-17 4/24 16.6 
20-24 6/18 33.3 
25-29 2/10 20.0 
80+ 5/10 50.0 


Differences among categories >10 are not significant. 


onstrate a significant prolongation in gestation. To ex- 
clude the possibility of an improvement of >4 days in 
gestational age, we calculated that a final sample size 
of 200 is needed for each high-risk group. 

Why were our intensive efforts unable to reduce the 
incidence of preterm deliveries in our population? Cer- 
tainly patients attending the obstetric clinics at the Hos- 
pital of the University of Pennsylvania are at extremely 
high risk for preterm delivery. Our Preterm Labor Pre- 
vention Clinic patients came regularly for their clinic 
appointments and sought care on the labor and delivery 
floor when early signs of preterm labor were noted. 
They developed strong relationships with the special 
teaching nurse and the physicians staffing the Preterm 
Labor Prevention Clinic. Perhaps the multitude of fac- 
tors which contribute to preterm delivery in this pop- 
ulation cannot be cvercome by more intensive obser-. 
vation and counseling during a single pregnancy. 
Berkowitz’ and other investigators have documented 
that low socioeconomic status, low pregravid weight, 
inadequate weight gain during pregnancy, lack of lei- 
sure-time physical activities during the pregnancy, and 
a negative attitudinal expression toward the pregnancy 
will increase the risk of preterm delivery.” Such char- 
acteristics are common among black women seeking 
obstetric care at our hospital. It is entirely possible that 
conventional medical therapy is not as effective against 
these factors, even with early detection and timely ini- 
tiation of treatment. 


Preterm rupture of the membranes was the greatest 
single contributor to preterm delivery in the high-risk 
study groups. Thirty-five percent of all preterm deliv- 
eries and 40% of preterm births in the Preterm Labor 
Prevention Clinic and high-risk control patients were 
attributed to preterm rupture of the membranes. Other 


investigators have also found preterm rupture of the ` 


membranes to be responsible for approximately one 
third of all preterm births.” Preterm rupture of the 
membranes is a relative contraindication to inhibition 


of preterm labor. Thus, the Preterm Labor Prevention - 


Clinic program, with its focus on early detection of 
preterm labor and rapid access to tocolysis, may have 
little to offer this group of patients. At least one recent 
report has suggested that frequent vaginal examina- 
tions to assess cervical dilatation and effacement might 
actually contribute to preterm rupture of the mem- 
branes at term.” However, in our study preterm rup- 
ture of the membranes was not significantly more com- 
mon in patients who had frequent cervical assessments. 

An additional 34% of all preterm deliveries were in- 
dicated for maternal or fetal reasons. This high rate 
(5.5%) of intentional preterm deliveries reflects the un- 
derlying high-risk population and is nearly as high as 
the total preterm delivery rate at the University of Cal- 
ifornia (San Francisco). Insofar as the Preterm Labor 
Prevention Clinic program cannot prevent pregnancy- 
induced hypertension, abruptio placentae, placenta 
previa, intrauterine growth retardation, or fetal dis- 
tress, the only benefit for this group might ‘be easier 
access to medical care. 

Finally, 30% of all preterm deliveries represented a 
failure of tocolysis. Of these patients, 47% were iden- 
tified as high risk and could have received the special 
intervention. A substantial positive impact in this group 
would be necessary to produce a significant improve- 
ment in the overall performance of the study popu- 
lation. 

Our retrospective and prospective data demonstrate 
that there is some predictive value in the risk scoring 
system (positive predictive value = 23%, negative pre- 
dictive value = 88%). The outcomes of the high-risk 
and low-risk groups are different with a high degree 
of statistical significance. However, the clinical value of 
this information is questionable. Only 30 of 62 patients 
who experienced preterm deliveries were correctly clas- 
sified as high risk, a sensitivity of 48%. This limited 
sensitivity makes it an inadequate tool for discriminat- 
ing term from preterm delivery in our population. 


Creasy et al.‘ assessed risk for preterm birth during 


the first trimester and repeated the risk assessment at 
26 to 28 weeks. In our study, patients were assigned to 
risk groups only at their first clinic visit. More than one 


‘third were found to be at high risk on initial screening. 


Screening early in pregnancy enabled us to separate 
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the Preterm Labor Prevention Clinic study group from 
other clinic patients and thereby avoid any spillover for 
our interventional care to the high-risk control and low- 
risk control populations. It was hoped that identifica- 
tion of patients early. in pregnancy would provide ad- 
equate time for the Preterm Labor Prevention Clinic 
to improve outcome. With such a large population al- 
ready at high risk, rescreening was thought to be of 
little benefit. In addition, rescreening could have over- 
whelmed the resources of the Preterm Labor Preven- 
tion Clinic and mixed the study groups. 

The question “Can preterm deliveries be prevented?” 
remains unanswered, The present study suggests that 
etiologic factors which may play an important role in 
producing preterm birth in one population and inter- 
ventions designed to counteract these factors may not 
be universally applicable. Further research must be di- 
rected toward determining the causes of preterm de- 
livery. As Eastman" noted almost 40 years ago: “Only 
when the factors causing prematurity are clearly un- 
derstood can any intelligent attempt at prevention be 
made.” 
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Editors’ note: This manuscript was revised after these 
discussions were presented. i 


Discussion 

Dr. Roy M. PrrKıy, Iowa City, Iowa. Preterm birth 
clearly constitutes the major problem in perinatal med- 
icine. It remains so in spite of the remarkable im- 
provements in outcome provided by modern neonatal 
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intensive care techniques and the development and 
widespread usage of pharmacologic agents for short- 
term suppression of labor during the past decade or 
so. Thus additional means of addressing the problem 
are required. 

Dr. Gabbe has reported an extremely important clin- 
ical investigation to us today. He has tested the hy- 
pothesis that a defined intervention in prenatal care 
will lower the rate of preterm birth. The population, 
consisting of indigent urban black women with a pre- 
maturity frequency twice or more the national everage, 
is ideal for such study. He used an established scoring 
system to identify subjects at particular risk and verified 
the accuracy of this system in his population. Then he 
applied, randomly and prospectively, an intervention 
suggested previously to be effective. In other words, 
keeping in mind the axiom, “A difference, to be a dif- 
ference, must make a difference,” he tested whether 
antepartum care including frequent visits to a seasoned 
and interested clinician, an intensive patient educa- 
tional program, and around-the-clock access to con- 
sultation afforded any better outcome than mcre stan- 
dard or customary care. It did not, an unfcrtunate 
result from the standpoint of our hopes but ore which 
tells us that we had best look elsewhere in our efforts 
to deal with this most pressing of obstetric problems. 
Moreover, any disappointment we might feel regarding 
the negative findings should in no way detract from 
our admiration for a well-conceived and well-con- 
ducted clinical investigation, 

I have only two questions, both relatively minor: (1) 
Would analysis of nulliparous and parous worren sep- 
arately provide any further insight? This may be im- 
portant since Creasy et al. (reference 4 of artic.e) have 
shown that their scoring system is much mor=2 appli- 
cable to multigravid women than to primigravid 
women, presumably reflecting the key role of previous 
obstetric experience. (2) We are told that 9.4% of the 
Preterm Labor Prevention Clinic patients, who had 
weekly or biweekly cervical examinations, and 2.9% 
of the high-risk control patients underwent cerclage 
operations; what was the rate in the low-risk control 
group and what was the outcome of the cerclage pro- 
cedures? 

Dr. RicHarD H. Scuwarz, Brooklyn, New York. Dr. 
Gabbe, in the statistics that you presented, although 
you passed over this point saying it was not significant, 
I noted that the incidence of premature ruptur2 of the 
membranes in your study patients was 50%. The in- 
cidence in the high-risk control group was just 29%. 
Was that difference statistically significant, and do you 
have data on the number of examinations done in the 
high-risk control women? 

Dr. RICHARD PAUL, Los Angeles, California. I be- 
lieve Dr. Gabbe stated that there was a problem with 
frequent failure of tocolysis in these patients. 

I am curious to know the agént or agents used in 
these patients. Dr. Gabbe mentioned that premature 
rupture of the membranes was a relative con-raindi- 
cation to inhibition of preterm labor. 


TVIGVOHUUH Ul PIGG UGHVEIIGO OJI 


Was tocolysis used in patients with premature rup- 
ture of the membranes? 

Dr. Rosert C, CEFALO, Chapel Hill, North Carolina. 
The State of North Carolina has a statewide program 
involving both the public and private sectors evaluating 
the preterm birth prevention program based on the 
Creasy/Herron model. Part of the evaluation is to look 
at the risk scoring tool. 

Fortunately, we have many physicians who are using 
the same risk scoring tool. This will give us an evalu- 
ation of whether the risk scoring tool for the particular 
population is appropriate. 

My question to Dr. Gabbe is, have you looked at the 
risk scoring tool and weighted the high-risk factors in 
your high-risk group? You may find out that your tool 
and the score of 10 are not appropriate for your pop- 
ulation. 

Dr. CHARLES FLOWERS, Birmingham, Alabama. We 
have apparently reached our ability to reduce perinatal 
mortality among infants weighing about 2500 gm. Our 
ability to manage major obstetric complications and 
monitor the condition of the fetus in utero has made 
congenital anomalies the principal cause of these infant 
deaths. 

What are some of the common threads that link these 
problems? They tend to occur most frequently among 
lower social groups. Sixty-five percent to 85% of these 
pregnancies are unplanned and frequently unwanted. 
There is thus little motivation fer self-discipline and 
prenatal care. These patients are under tremendous 
stress. They frequently do not know where they will be 
living during the next 3 months. They live in crowded 
houses where their families occupy the space appro- 
priate for one. Frequently family and social problems 
associated with poor housing, poor food, and poor peo- 
ple do not lead to tranquility. These stresses elevate 
catecholamines, which may reduce uterine blood flow. 
A reduction in decidual blood flow reduces the nutri- 
tion to the membranes. Stress also incites the produc- 
tion of norepinephrine which may stimulate uterine 
contractions, thus causing premature labor. Uterine 
contractions alter the lower uterine segment and re- 
duce the integrity of the cervical mucus plug. Bacterial 
invasions througk. the cervix and poor nutrition to the 
membranes make their rupture likely. 

We are spending millions of dollars on tocolytic 
agents. We must balance the cost of these agents against 
the reduction in the incidence of low—birth weight in- 
fants. We may be spending money to no avail. Pre- 
maturity prevention clinics may be effective if we coun- 
sel patients, assist them in reducing the stresses in their 
life, give them support, and teach them to recognize 
the earliest signs of labor. The early use of tocolytic 
agents in combination with an attack on social problems 
may be effective in reducing these major obstetric prob- 
lems. The problems of prematurity are social. Let us 
make our primary attack here. 

Dr. CHARLES MAHAN, Gainesville, Florida. Ob- 
viously, if. you have seen the poster session, Florida 
thinks some form of this program is going to work. But 


Ovo Main gal. 


it is important to study it and find out what worked in 
San Francisco that can be applied at other places. 

I have a couple of questions. 

One of the elements in our studies and in the San 
Francisco studies that seemed to pay off the most was 
having the patient see the same health provider every 

- time she came back for a prenatal visit. 
It was not mentioned whether that was done in this 
' study. 
Also, quite a bit of time was spent with those high- 
risk patients in the San Francisco study, a minimum of 
. 20 minutes at a routine return visit. What were com- 
` parable times in the Philadelphia study? 
And, last, was vaginitis detected and aggressively 
treated in your study groups? 
Dr. ROBERT K. Creasy, Houston, Texas. First of all, 
Dr. Gabbe referred to a premature labor prevention 


clinic. I have never done anything to try to prevent 


premature labor in the past. We have been trying to 
_ prevent premature birth. 

I was wondering if you could tell us, Dr. Gabbe, what 
you were doing to prevent the onset of premature labor 
rather than trying to stop premature labor. 

Second, could you tell us what number of patients in 
each group were candidates for the inhibition of pre- 
mature labor? 

‘ Dr. E. Stewart TAYLOR, Denver, Colorado. I am 
‘ not surprised by Dr. Gabbe’s conclusions: two thirds of 
prematurity comes from causes we do not understand 
or have methods to prevent. The incidence of pre- 
maturity is two to three times greater among the 
indigent than among private patients. Better prena- 
tal care will not prevent two thirds of the cases of 
prematurity, particularly among the indigent popu- 
lation. 

Through many years of studying this problem, I have 
concluded that low economic status and its associated 
problems of a lifetime of poor nutrition, poor hygiene, 
poor housing, and poor education are probably the 
causes for our high rate of prematurity in many areas 
of this country. These problems are social, not obstetric, 
but when they are solved, the prematurity rate will be 
reduced by one half to one third its present rate. 

I do not think that the rate of prematurity can be 
reduced through better obstetrics. 

Dr. GABBE (Closing). In response to Dr. Pitkin’s ques- 
`” tions, the distribution of nulliparous and multiparous 
patients in the two study groups was the same. About 
a third of patients in the special clinic and in the high- 
risk control group were nulliparous and two third mul- 
tiparous. 

The incidence of preterm delivery was the same in 
both groups, and, in fact, the scoring system seemed 
to be most predictive in the high-risk nulliparous pa- 
tients. 

Cerclages were performed in six of the Preterm La- 
. bor Prevention Clinic patients and in two high-risk con- 
trol patients. There were no cerclages in the low-risk 
control group. Of the six cerclages in the Preterm Labor 
Prevention Clinic patients, two women were delivered 
of term infants. The others were not, because of abrup- 
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tio placentae and preterm rupture of the membranes. 
Of the high-risk control patients who had cerclages, 
one of the two did have a term infant. 

I hope that answers your questions. 

We were concerned as well, Dr. Schwarz, about the 
increased incidence of preterm rupture of the mem- 
branes in the Preterm Labor Prevention Clinic patients. 
It was not significantly higher, but it was a concern, just 
as we were interested to see that the incidence of pre- 
term delivery for failed tocolysis seemed to be some- 
what lower in the special clinic patients. Patients who 
came to the Preterm Labor Prevention Clinic made, on 
the average, 14 visits and had 14 pelvic examinations. 
The high-risk contro] patients made on the average 
nine visits and had between four and five pelvic ex-. 
aminations. So that is a concern. 

As far as the agents used for tocolysis, we use rito- 
drine as our primary agent and then magnesium sul- 
fate. Tocolytics are almost never given to patients with 
preterm rupture of the membranes. 

We have looked, Dr. Cefalo, at the risk scoring system 
and we are now evaluating what factors might be more 
predictive. 

We have also attempted to develop our own tool, 
looking at some of the factors that Dr. Flowers men- 
tioned. I certainly agree with him. 

Dr. Hobel has emphasized for some time the concern 
about stress, so, to try to get a better handle on this, , 
we are looking at factors such as: Do you have a stable 
home situation? Have you had an argument with your 
boyfriend? And other general health factors: When was 
the last time you saw a doctor? When was the last time 
your children saw a doctor? 

Dr. Mahan asked about the way the clinic was run. 
There were two health care providers who saw the pa- 
tients at every visit, Dr. Denise Main or myself, so they 
were really only dealing with two staff physicians. We 
spent quite a bit of time with them and had our special 
nurse cor.duct a group therapy session, if you will, so 
that the patients were counseled and seen for at least 
30 minutes on each visit. 

I agree, Dr. Creasy, that perhaps the clinic should 
not have been called a Preterm Labor Prevention Clinic, 
but the Preterm Birth Prevention Clinic. 

It was more common for patients in the special clinic 
to be seen on the labor floor, to be diagnosed as 
being in preterm labor, and to be hospitalized for it, 
but outside of the number of visits that they made to 
the labor floor, those treatment differences were not 
significan:. Overall, 24 patients in the Preterm Labor 
Prevention Clinic groups visited the labor floor for 
preterm labor, 16 were hospitalized, and six received 
intravenous tocolytics. Of high-risk control patients, 
13 came to the labor floor for preterm labor, seven 
were hospitalized, and only one received intravenous 
tocolytics. 

Finally, I agree with Dr. Taylor who concurs with Dr. 
Flowers. Dr. Stubblefield said some time back that if we 
want our rate of preterm birth to be the same as Swe- 
den’s, perhaps we will have to have a society that is 
more like Sweden’s. 
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The best estimates available show that each year 
nearly 40,000 women in the United States develop 
newly diagnosed cancer of the endometrium. Approx- 
imately 3000 women die annually from this disease. 
Risk factors for this tumor—obesity, nulliparity, ex- 
ogenous estrogen use, hypertension, and diabetes mel- 
litus—are well documented in standard textbooks and 
review articles; however, other factors that might influ- 
ence the risk for women of acquiring this tumor, such 
as cigarette smoking or oral contraceptive use, have 

been studied only recently." * , 
` The role of cigarette smoking in relation to endo- 
metrial cancer is unclear. Three possibilities exist. First, 
cigarette smoking could increase the risk of women 
acquiring this malignancy. Women who smoke have a 
mortality ratio 20% to 30% higher than those who do 
not. In 1980 an estimated 48,100 women died of cancer 
that occurred at sites where smoking has an established 
carcinogenic effect; an estimated additional 71,300 
women developed new malignancies of these same or- 
gans.’ At least three of these organs—the kidney, pan- 
creas, and urinary bladder-—-never come into direct 
contact with the particles in tobacco smoke. Recent ev- 
idence indicates that a fourth site—the uterine cervix— 
should be added to this list.“ The next possibility is that 
cigarette smoking could decrease the risk of endome- 
trial cancer. Such a reduced risk has been reported in 
humans. Moreover, because women who smoke expe- 
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rience natural menopause at a younger age? and be- 
cause laboratory animals exposed to the constituents of 
cigarette smoke may undergo ovarian atrophy,° it is 
possible that smaking decreases the risk of endometrial 
cancer by reducing estrogen secretion. Finally, cigarette 
smoking might have no influence at all on the risk of 
endometrial cancer. This could occur if the organ-spe- 
cific carcinogens found in cigarette smoke did not af- 
fect the cells of the endometrium. It could also oc- 
cur if the carcinogenic effects of cigarette smoke on 
the endometrium balanced the ovotoxic, antiestrogenic 
effects. 

To investigate the relationship of smoking to endo- 
metrial cancer in women aged 20 to 54 years, we an- 
alyzed data from the Cancer and Steroid Hormone 
Study, a multicenter, population-based case control in- 
vestigation of hormone use and the risks of endome- 
trial, breast, and ovarian cancer. We found that ciga- 
rette smoking does not increase a woman’s risk of de- 
veloping endometrial cancer. 


Material and methods 


The data in this report are from the completed 29- 
month Cancer and Steroid Hormone Study. This in- 
vestigation is a multicenter, population-based case con- 
trol study of the risk of endometrial, breast, and ovarian 
cancer. While the focus of this work is most specifically 
directed at hormonal ‘factors, understanding the de- 
velopment of these neoplasms requires examination of 
the full range of known risks. Questions about cigarette 
smoking were therefore an important element in the 
interview of both case and control subjects. 

The Cancer and Steroid Hormone Study is coordi- 
nated by the Division of Reproductive Health (formerly 
the Family Planning Evaluation Division) of the Center 
for Health Promotion and Education, Centers for Dis- 
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Table I. Characteristics of women with 
endometrial cancer and controls 











Cases (%) 
(n = 437) 





Controls (%) 


Characteristics (n = 3200) 





Age (yr) : f X 
20-29 i 7.8 © L 
30-39 26.1 11.4 
40-44 16.8 12.4 
45-49 22.9 22.2 
50-54 26.4 52.9 
Total 100.0 109.0 

_ Race* 
White 35.8 91.1 
Black 9.5 4.8 
Other 4.7 4.1 
Total 100.0 100:0 

Body weight (Ib)* 

125 © 37.5 26.2 
126-145 36.9 27.4 
146-165 14.7 14.2 
> 165 11.0 32.2 
Total 100.0 100.0 

Parity* oe g 
0 11.5 26.2 
1-2 33.7 36.6 
3-4 38.5 29.2 
>4 16.3 8.1 
Total 100.0 100.0 

Menopausal status* 

_Premenopausal 81.4 24.5 
Menopausal - 68.6 75.5 
Total 100.0 106.0 

Menarche (yr)* 
<12 45.7 52.7 
13-14 42.6 36.5 
215° 11.7 10.8 
Total 100.0 100.0 

Medical history* i 

` Infertility 4.4 6.4 
Hypertension 22.7 38.8 
Diabetes 2.9 6.9 
Estrogen use 9.8 16.6 
Fibroids 13.0 30.7 

Oral contraception* 

Never use 46.9 57.8 
Use <3 mo 5.6 9.2 
Use 23 mo 47.4 33.0 
Total. 100.0 100.0 
Alcohol use*ř (gm/wk) 
None 15.4 20.4 
<50 48.0 55.4 
50-149 22.7 16.5 
2150 13.1 7.8 
Total 100.0 100.0 





*Percent distribution of controls standardized by the direct 
method to the age distribution ‘of the cases. 


{Because questions about alcoholic intake were not asked 
- prior to August, 1981, no information on this topic is available 
on 31.6% of control or 23.6% of case subjects. 


ease Control. Support and consultation for this work 
are provided by the Center for Population Research, 
National Institute for Child Health and Human’ De- 
velopment, and by the National Cancer Institute. En- 
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rollment af subjects was conducted by Surveillance, Ep- 
idemiology, and End. Results centers of the National 
Cancer Institute in the following six areas of the United 
States: the metropolitan areas Of Atlanta, Detroit, San 
Francisco, and Seattle; the States of Connecticut and 
Iowa. A detailed description of methods used in this. 
study has been reported in an earlier article.’ 

Cases. Research subjects designated as cases were 
women aged 20 tó 54 years who lived in one of the six 
reporting areas in the United States and were newly 
diagnosed between December 1, 1980, and December 
31, 1982, co have histologically demonstrated primary 
endometrial cancer. These subjects were interviewed 
within 6 months after diagnosis; the average time from 
diagnosis to interview was approximately 3 months. 
The projected number of expected cases of endome- 
trial cancer in the six areas nearly equalled the number 
actually ascertained during the study. 

Of the 603 subjects who were initially interviewed, 
437 (72%) met both the epidemiologic and pathologic 
case definitions for this analysis after careful review of 
interview information and histologic material. A panel 
of three pathologists agreed that all 437 subjects had 
an epithelial malignancy of the endometrium. Of those 
who were excluded, 99 were Judged to have hyperplasia 
rather than malignancy and 19 were diagnosed as hav- 
ing carcinoma in situ. Of the remaining 48 women, 
26 had undergone a gynecologic procedure (usually 
dilatation and curettage) with an unknown outcome 
which had been performed before the study began. 
This raised sufficient doubt as to whether their con- 
dition was newly diagnosed during the study period or 
whether it had been known before that time; thus these 
subjects were not included in the analysis. The re- 
mainder (22) had tumors that were either not endo- 
metrial or not epithelial in origin. 

Controls. Research subjects who served as controls 
were women aged 20 to 54 years who lived within the 
same geographic area as the cases; they were selected 
by Waksberg’s method of random-digit telephone di- 
aling.’ An appropriate proportion of potential controls 
in each 5-year age group was selected to match the age 
distribution for women with breast cancer enrolled in 
the study. Of those selected, 83% agreed to participate. 
Excluded were those women who before December, 
1980, had had a dilatation and curettage with an un- 
known outcome or had had a hysterectomy prior to the 
time of interview. A total of 3200 women served as 
control subjects. 

Interviews. A pretested, standard, 50-minute ques- 
tionnaire was administered to each study participant in 
her home. The questionnaire focused on demographic 
factors, reproductive, contraceptive, and medical his- 
tories, and risk factors that included the use of exog- 
enous estrogens and/or oral contraceptives. The inter- 
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Table II. Risk of endometrial cancer by status of cigarette use 





Cigarette smoking 95% confidence 


status Cases* Controlst Relative riskt interval 
Never smoked ` 221 : ` 1,452 10 ` Referent 
Ever smoked 215 1,743 0.9 0.7, 1.1. 
Former smoker 86 610 1.0 0.7, 1.4 
Current smoker 129 1,133 0.8 0.7, 1.1 





*Excludes one subject with cancer for whom smoking status was unknown. 
+Excludes five control subjects for whom smoking status was unknown. 
Relative risks are adjusted for age, body weight oral contraceptive use, aleghol use, menopausal status, hypertension, and 


estrogen use. 


view was structured so as not to disclose the main hy- 
potheses of the study. To elicit accurate histories of the 
use of hormones, we used the following two memory 
aids: (1) a book of photographs of all oral contraceptive 
preparations that have been marketed in the United 
States and (2) a calendar on which to record major life 
events around which hormone usage might ke more 
accurately recalled. , 

Any subject who stated during her interview -hat she 
had smoked 100 or more cigarettes during her .ifetime 
was Classified as having “Ever Smoked.” Those who had 
smoked fewer were treated as having “Never Smoked.” 
Women grouped under the heading “Ever Smoked” 
were subdivided into current and former smokers. A 
former smoker was defined as a subject who had 
smoked 100 or more cigarettes but who had not smoked 
in the year prior to the interview. 

Cumulative pack-years of cigarette smoking is a mea- 
sure of the total exposure of an individual to cgarette 
tobacco smoke. A person who stated during her inter- 
view that she smoked an average of 20 cigarettes a day, 
i.e., one pack per day, every day for a year accumulated 
one pack-year of exposure. A person who smoked at 
this frequency for 5 years has accumulated five pack- 
years of exposure to cigarette tobacco smoke. Similarly, 
a person who smokes five packs or 100 cigarettzs each 
day for a year has also accumulated five pack-years of 
exposure. , 

Analysis. Analysis of these data employed the meth- 
od of Mantel and Haenszel’ to compute crude ard stan- 
dardized odd ratios to estimate the relative risk esti- 
mates and Miettinen’s test-based method" to ccmpute 
confidence intervals. We used the Mantel extension of 
the Mantel-Haenszel procedure to test the statistical 
significance of linear. trends.” 

We used two methods to assess confounding and gi 
fect modification. First, using the Mantel-Haenszel pro- 
cedure, we controlled the results in each table individ- 
ually for potentially confounding variables induding 
demographic factors, body weight, age at mencpause, 
use of exogenous estrogens and oral contraceptives, 
and history of hypertension. We identified those vari- 


ables that individually yielded a standardized relative 
risk estimate appreciably different from the unstan- 
dardized estimate. We then simultaneously controlled 
for these variables with use of the Mantel-Haenszel pro- 
cedure. Second, we used logistic rezression to assess the 
effects of the risk factors of interest while controlling 
for several variables considered a priori to potentially 
confound the results; among the variables included in 
the model were age, body weight, hypertension, use of 
exogenous estrogens, use of oral contraception, alcohol 


_ use, current smoking status, and cumulative pack-years 


smoked. Since the results from both the Mantel-Haen- 
szel and the logistic regression procedures agreed 
closely, only the latter are presented. Finally, we fol- 
lowed the approach discussed by Schlesselman'? with 
use of Woolf's test for heterogeneity to evaluate effect 
modification. 


Results 


Compared with contro] subjects, women with endo- 
metrial- cancer were more likely to be older, of white 
race, weigh more than 165 pounds, be nulliparous, be 
postmenopausal, and have begun menstruating at a 
younger age. They were also more likely to give a his- 
tory of infertility, exogenous estrogen use, hyperten- 
sion, and diabetes mellitus (see Table I). These differ- 
ences are all consistent with the known risk factors for 
endometrial cancer. 

Table II shows that Never Smokers and Ever Smok- 
ers have the same risk of developing endometrial can- 
cer. This is true whether one considers Former Smokers 
or Current Smokers. In subsequent analyses, therefore, 
no distinction will be made between former and current 
smokers; only the results for Ever Smokers will be pre- 
sented. 

Table HI makes the most important point in this 
analysis. It shows that the level of exposure to cigarette 
tobacco smoke does not appreciably alter the risk of 
endometrial cance> for the women in this study. This 
statement is as true for those women with less than one 
pack-year as it is for those with 15 or.more pack-years 
of smoking exposure. Likewise, these relative risk es- 
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Table III. Risk of endometrial cancer by cumulative pack-years of cigarettes smoked 









Pack-years smoked Cases* Controls} Relative risk interval 
None ` i 221 1,452 1.0 Referent 
<] 16 147 0.8 0.5, 1.5 
1-4 31 286 0.9 0.6, 1.3 
5-9 20 232 0.8 0.4, 1.2 
10-14 17 204 0.8 0.5, 1.5 
215 126 863 1.0 0.7, 1.2 





*Excludes six subjects with cancer for whom number of pack-years smoked was unknown. 
+Excludes 16 control subjects for whom number of pack-years smoked was unknown. 


+Relative risks are adjusted for age, body weight, oral contraceptive use, alcohol use, menopausal status, hypertension, and 


estrogen use. 





Table IV. Risk of endometrial cancer by smoking status and selected characteristics 


Weight (lb) 
























Cases Controls 95% 
Relative confidence 
Nonsmokers Smokers Nonsmokers risk* interval 














<165 - 155 1,564 1,292 0.9 0.7, 1.1 

>165 59 81 175 154 1.1 0.7, 1.7 
History of high 

blood pressure 

Negative 136 131 1,396 ` 1,191 1.0 0.7, 1.3 

Positive 79 89 319 259 0.8 0.5, 1.1 
Menopausal status 

Prenienopausal 49 52 812 825 1.1 0.7, 1.7 

Postmenopausal 156 155 856 588 0.8 0.6, 1.1 
Estrogen use 

Never 160 166 524 1,288 1.0 0.7, 1.2 

Ever 31 34 114 62 0.4 0.2, 0.9 
Oral contraceptive 

use 

Never 112 138 585 561 0.8 0.6, 1.0 

Ever 102 80 1,156 887 1.1 0.8, 1.6 
Age 

<50 112 94 1,264 1,084 1.1 0.8, 1.6 

50-54 193 127 482 363 0.7 0.5, 1.0 
Alcohol use i 

Never 22 46 103 195 1.0 0.5, 1.9 

Ever 137 128 1,123 826 0.7 0.6, 1.0 





*Relative risks are all adjusted by logistic regression for all factors given in this table except the one under study. 


timates are not appreciably altered by taking into ac- 
count the age at which the subjects began smoking. 
Even though there does not seem to be an effect of 
smoking on risk of developing endometrial cancer, we 
searched meticulously to see if any subgroup of women 


might have their risk of this malignancy altered by cig- ° 


arette smoking. Table IV shows the results of this 
search. None of the relative risks for these groups dif- 
fered significantly from 1.0 except among the estrogen 
users. The other differences between the groups shown 
in Table IV and the referent population of nonsmokers 
could therefore have all resulted from chance. What is 
the likelihood that an association between smoking and 
the risk of endometrial cancer might exist but go un- 
detected by chance alone? In a study with this many 
subjects, the 95% confidence intervals are so narrow 


that none has an upper limit greater than 2.1 or a lower 
limit below 0.3. The likelihood that a true association 
would be missed is therefore quite small. Nonetheless, 
while an increase in the risk of endometrial cancer in 
women who smoke is very unlikely, we cannot exclude 
a possible protective effect in some very specific, small 
group of women who smoke. 


Comment 


This analysis shows that cigarette smoking overall is 
not associated with appreciable alteration of the risk of 
endometrial cancer. This result is found consistently in 
this analysis no matter which variable is used as a mea- 
sure of smoking—ever used or never used cigarettes, 
former or current use, light or heavy smoking (as mea- 
sured by pack-years), or age smoking began. 
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This lack of association is unlikely to be artifactual. 
The study is population based, thereby minimizing the 
likelihood of selection bias. Moreover, the ascertain- 


ment of cases is high (92% of the expected number) © 


and the response rates of the women in the study were 
also high, making bias very unlikely. All subjects were 
interviewed in a uniform manner and within a short 
period of time after diagnosis of disease. Uniform di- 
agnostic procedures employing histologic specimens 
and requiring both initial microscopic diagnosis at the 
location of the Surveillance, Epidemiology, and End 
Results center and by a review panel of three carefully 
selected and highly qualified pathologists minimized 
information and classification bias. Confounding was 
controlled by means of two different analytic ap- 
proaches, stratification and logistic regression analysis, 
both of which gave similar results. 

The scientific literature on smoking and endometrial 
cancer is not clear. We found no reports showing an 
increased risk. Some studies found neither an increased 
nor a decreased risk. Others reported a protective ef- 
fect that was not convincing (in one case the authors 


themselves were not persuaded). Von Lau et al.,? for- 


example, published data in 1975 showing a relative risk 
of 0.6 for endometrial cancer among women who had 
ever smoked. Their findings, while statistically signifi- 
cant, did not show a dose-response gradient and in- 
cluded few enough women who had both cancer and 
an exposure to smoking so that confounding was dif- 
ficult to exclude as an explanation of the apparent as- 
sociation. Williams and Horm" analyzed the Third Na- 
tional Cancer Survey in studying the role of tobacco 
and alcohol on cancer. They found a relative risk of 
0.8; this result could have been due to chance or con- 
founding by alcohol use or race. Weiss et al.'> reported 
a relative risk of 0.4 for endometrial cancer among 
women who had ever smoked. These workers ad- 
justed for the pertinent confounding factors and 
found no dose-response gradient. Even though this re- 
sult was not likely to have been due to chance, the 
authors urged that it be interpreted cautiously because 
their study did not meet all the criteria for a causal 
association. Baron has analyzed work originally re- 
ported by two other groups of investigators. Both of 
these studies had data showing an odds ratio of less 
than 1.0 (0.7 and 0.8 respectively), but neither were 
statistically significant. The Walnut Creek study also 
reported odds ratios for endometrial cancer of less than 
1.0 for women who smoked cigarettes.'® This study 
dealt with 38 cases, whereas the other studies men- 
tioned here each included more than 150 women with 
this tumor. In addition, Garfinkel” has analyzed en- 
dometrial cancer deaths; he, too, finds an odds ratio of 
approximately 1.0 (0.96). These studies are therefore 
consistent with the one reported by us in that none 
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show cigarette smoking to increase the risk of women 
developing endometrial cancer. Our analysis does not 


- support the finding of a protective effect, but we cannot 


exclude that possibility in some specific group of 
women, for example, those age 55 years or older, who 
were included in other studies than this one. 

Both animal and human data suggest that this ab- 
sence of risk might result from the influence that cig- 
arette smoke or one of its components has on the ovary 
and therefore on estrogen secretion. Essenberg et al. 
showed that mice had atrophic ovaries at autopsy after 
2 to 3 months of exposure to cigarette smoke. At 6 to 
8 months, damage was more severe and no graafian 
follicles were fourcd in any of the avaries. Rats injected 
with nicotine showed little change in ovarian mor- 
phology at 3 months, but there was a drastic decrease 
in follicles of all types after 6 to 8 months. Of further 
interest is the report of Gulyas and Mattison” that a 
single injection of 3-methylcholanthrene, a tumor-ini- 
tiating polynuclear aromatic hydrocarbon found in to- 
bacco tar, depletes the ovary of oacytes, thereby short- 
ening the reproductive life span. The authors caution 
against extrapolating these findings to humans. 

Furthermore, an antiestrogen effect of smoking is 
supported by human studies showing that menopause 
occurs at a younger age in women who smoke than in 
those who do not.’ The control subjects in our study 
also had a younger age at natural menopause among 
women who smoked than among those who did not. 


’ . In closing, we point out that cigarette smoking is a 


major health hazard for women regardless of its effect 
on endometrial cancer. Overall mortality, chronic ob- 
structive pulmonary disease, cancer of the lung, larynx, 
oral cavity, esophagus, and kidney, coronary heart dis- 
ease, peptic ulcer, and impaired reproductive health 
are all much more serious problems for women who 
smoke than for those who do not’ 


The principal investigator of this study was Howard 
W. Ory, M.D. Project directors included George L. 
Rubin, M.D., Linda A. Webster, M.S.P.H., and Phyllis 
A. Wingo, M.Sc. 

Administrative coordinator was Mark J. Scally, 
M.P.A. Project associates were Nancy C. Lee, M.D., 
Michele G. Mandel, B.A., Roger W. Rochat, M.D., and 
Richard W. Sattin, M.D. 

Principal investigators for the data collection cen- 
ters were Raymond Greenberg, M.D., Ph.D. (Atlanta); 
J. Wister Meigs, M.D., and W. Douglas Thompson, 
Ph.D. (Connecticut); Marie Swanson, Ph.D. (Detroit); 
Elaine Smith, Ph.D., and Michael Corder, M.D. (Iowa); 
Dorothy Pathak, Ph.D., and Charles Key, M.D. (New 
Mexico); Donald Austin, M.D. (San Francisco); David 
Thomas, M.D. (Seattle); and Joseph Lyon, M.D., and 
Dee West, Ph.D. (Utah). 

Pathology review principal investigators included 
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Fred Gorstein, M.D., Robert McDivitt, M.D., and Stan- 
ley Robboy, M.D. 

Project consultants included Lonnie Burnett, M.D., 
Robert Hoover, M.D., Peter M. Layde, M.D., M.Sc., 
James J. Schlesselman, Ph.D., David Schottenfeld, 
M.D., Bruce Stadel, M.D., and Colin White, M.B., B.S. 

Pathology consultants were Walter Bauer, M.D., Wil- 
liam Christopherson, M.D., Deborah Gersell, M.D., 
Robert Kurman, M.D., Allen Paris, M.D., and Frank 
Vellios, M.D. 

This report was prepared by Car] W. Tyler, Jr., M.D., 
Linda A. Webster, M.S.P.H.,-Howard W. Ory, M.D., 
George L. Rubin, M.D. 
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Discussion 


Dr. CHARLES B, HAMMOND, Durham, North Caro- 
lina. The population-based, case-controlled study ad- 
dresses the likelihood of an association of cigarette 
smoking with the risk of developing endometrial car- 
cinoma. In general, the study is well designed and well 
executed with careful elimination of bias and confusing 
variables. The conclusions of the study are that ciga- 
rette smoking is not associated with either an increased 
or a decreased risk of endometrial cancer in women 
younger than 55 years of age. It is of interest that the 
absence of any alteration of the risk of endometrial 
cancer and smoking was found consistently, no matter 
which variable was used as a measure of smoking quan- 
tity. 3 

I have several comments regarding this paper: 

First, I believe that the use of multivariant statistical 
analysis was highly appropriate for this study. Had 
other, less rigorous statistical tools been utilized, there 
might well have been an effect reported, i.e., that cig- 
arette smoking led to diminished average weight, which 
indeed was associated with diminished risk of carci- 
noma of the endometrium. The use of the appropriate 
statistical tool validates the study still further. 

Second, 112 patients with unknown results of curet- 
tage were deleted from the group. I wonder if this 
might have introduced some small element of bias, al- 
though I doubt it. 

Third, and most importantly, I am concerned about 
the selected age range of women evaluated. In the pa- 
per only women who were younger than 55 years of 
age were studied. The mean age of diagnosis of en- 
dometrial cancer in recent studies ranges between 50 
and 60 years of age.™? Use of ages less than 55 years 
indicates that the authors have chosen to ignore more 
than 75% of cases of newly diagnosed endometrial can- 
cer.» To exclude such a large cohort prohibits gener- 
alization of these data to women of all ages. 

From the above-noted comments, I believe that em- 
phasis should be made by the authors that these data 
apply only to women of ages less than 55 years and that 
the implications of these results cannot be applied at 
this time to older women. I believe the emphasis should 
be detailed in the discussion, abstract, and even in the 
title of the paper. 

In summary, I believe that this work is important and 
provides further information regarding the epide- 
miology of diseases linked to cigarette smoking as well 
as epidemiologic data regarding the most common gy- 
necologic malignancy, endometrial carcinoma. 
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Dr. Howarp Jupp, Los Angeles, Californ.a. I just 
want to reemphasize a couple of the points made by 
Dr. Hammond. 

I am fairly disturbed about the fact that the study 
was limited to people under 55 for a tumcr that is 
basically a tumor of women over 55 years of age, and 
second, Dr. Tyler, I would ask you to comment. One 
of the major debates that has existed on the relationship 
of endometrial cancer and estrogen usage is tke control 
group. Drs. Feinstein and Horowitz in New England 
have complained bitterly about the fact that control 
subjects were used that had not had endome:rial sam- 
pling, and also, there is the point that Dr. Hammond 
made that your control group has had no endometrial 
sampling. I am not sure that it would influence your 
results or not, but I am concerned about purposely 
excluding that group. 

Dr. MORTIMER G. ROSEN, Cleveland, Ohio. I have 
no difficulty with the study, and I would like my re- 
marks not to be interpreted as a criticism of zhe meth- 
odology or the outcome of the study. However, in dis- 
cussing the confounding variables I might add that in 
our work on cigarette smoking and alcohol we found 
multiple other associated behavioral variables such as 
drug intake which are also confounding var-ables. 

My point, however, is that there is a tremendous 
amount of money that is being spent on the area of 
cigarette smoking in relationship to endometrial can- 
cer. I am somewhat uncertain as to why someone would 
feel that cigarette smoking itself might be an important 
variable with a high relative risk for indudng endo- 
metrial cancer. I wonder if the author wou.d explain 
that to me. 

If one were looking at weight loss, for example, as 
one of the confounding or important varizbles here, 
then why not look into diet itself as a more important 
factor, and the availability of nutrition to the population 
rather than cigarette smoking itself as a meens of low- 
ering weight and altering risk. 

Dr. J. DoNALD Wooprvurr, Baltimore, Maryland. I 
am concerned about the fact that we constantly com- 
ment on the fact that there are 39,000 to 40,000 new 
cases of endometrial cancer in the United States each 
year with approximately a 92% 5-year su-vival, i.e., 
3200 to 3300 deaths. 

This is unrealistic. I think we should recognize the 
fact that there is something wrong with the diagnosis 
of these cases, because everybody who treats endo- 
metrial cancer realizes that the average overall 5-year 
survival is approximately 65% to 70%. Thu: it appears 
that there is a new diagnosis in approximacely 10,000 
cases or an error in reporting. 

Dr. TYLER (Closing). One of the real advantages of 
presenting a paper to this society is that one’s ideas can 
always get a sharp and insightful critique. 


Endometrial cancer YuS 


The concern that the discussants have about the age 
of the subjects reflects the fact that the principal focus 
of the Cancer and Steroid Hormone Study was on 
women of reproductive age. I had hoped that that had 
been made clear in the Methods section of the presen- 
tation, but I am certainly very receptive to Dr. Ham- 
mond’s suggestion that it be given further emphasis; 
that is clearly where Dr. Judd also was leading me. 

The issue of telephone use as a survey technique is 
one about which we are learning an increasing amount. 
At present in the United States the prevalence of tele- 
phones in households is well over 90%. The Surveil- 
lance, Epidemiology, and End Results center areas are 
selected in part so that telephone survey techniques can 
be used in identifying control subjects as they were in 
this study. Survey teams that do this work are not on 
the job exclusively from 9 to 5 and do not work a 5- 
day week. They make their phone calls on Saturdays 
and on Sundays and after conventional work hours so 
that women in the labor force are as likely as possible 
to be identified as control subjects. Moreover, a pro- 
spective contro] subject is not omitted from the study 
until there have been at least three phone calls made 
to each telephone number. 

Dr. Judd asked about the issue of control subjects. 
The topic raised by Drs. Feinstein and Horowitz is one 
about which there is still a gocd deal of controversy. 
All I can say at this point is that the approach to iden- 
tifying control subjects used in the Cancer and Steroid 
Hormone Study has had careful review not only by 
teams of epidemiologists and statisticians at the Centers 
for Disease Control but also by scientists both from the 
National Institutes of Health and universities. 

Dr. Rosen raises an important issue about why cig- 
arette smoking should be included as a possible risk 
factor. The Surgeon General reports that cigarette 
smoke contains in excess of 3600 different components. 
Among them are known and certifiable carcinogens 
such as arsenic and nickel. In addition, the metabolism 
of nicotine is being laid out in more detail and its re- 
lationship to nitrosamines, another group of chemical 
carcinogens, is becoming clear. I believe therefore that 
serious investigation of the role of cigarette smoking is 
warranted for every gynecologic cancer. 

Dr. Hammond raised questions about the deletion of 
certain subjects and the most frequent cause for dele- 
tion was that these people had not undergone a full 
pathology panel review but had undergone a uterine 
sampling procedure prior to the time of the study, so 
that we were unable to determine whether they met 
the case definition or not in terms of their being an 
incident case, a new primary endometrial cancer, or not 
a case at all. When there was any doubt, we opted for 
the specificity of a precise diagnosis that we could dem- 
onstrate. That is why they were excluded. 


The influence of oral contraceptives on ‘the postmolar human 
chorionic gonadotropin regression curve 


Paul Morrow, M.D., Robert Nakamura, Ph.D., John Sehnert M. D., 


Otis Gaddis, Jr., M.D., and Gary Eddy, M.D. 
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This article reports a retrospective analysis of 149 evaluable cases of molar pregnancy managed at 
- Women’s Hospital, Los Angeles County/University of Southern California Medical Center, from January 
` 1977, through June, 1983. In the 84 cases prior to 1981, the patients received estrogen-progestogen 
oral contraceptives after evacuation while the 55 patients seen after that used nonhormonal contraceptives. 
The frequency of abnormal regression of the serum B-subunit of human chorionic gonadotropin in the 

two groups was not significantly different (22.6% in the hormonal contraception group versus 34.5% in the 
nonhormonal contraception group). The groups were compared for known and potential risk factors and 
were nearly identical with respect to patient age, parity, maternal blood type, and race. There were also no 
significant differences with respect to uterine size, preevacuation ®-subunit of human chorionic 
gonadotropin serum titer >100,000 mIU/ml, and frequency of theca-lutein cysts. Gestational age was 
significantly shorter and the frequency of cases with a preevacuation B-subunit of human chorionic 
gonadotropin serum titer >250,000 miU/ml significantly higher in the nonhormonal contraception group, 
indicating that the nonhormonal'contraception group had a higher risk for abnormal human chorionic 
gonadotropin regression than the hormonal contraception group. We conclude that this study provides no 
evidence that the use of estrogen-progestogen oral contraceptives prior to human chorionic gonadotropin 
remission increases the risk for invasive mole or choriocarcinama following molar pregnancy. (AM J OBSTET 


_ GYNECOL 1985;151:906-14.) 


Key words: Contraceptives, molar pregnancy, trophoblastic disease 


" Stone et al.,' in 1976, and Stone and Bagshawe,’ in 
1979, reported from the United Kingdom that the use 
of estrogen/progestogen oral contraceptives before hu- 
man chorionic gonadotropin (hCG) titer remission fol- 
lowing molar pregnancy increased the risk for invasive 
mole and choriocarcinoma twofold to threefold. These 
reports have raised serious doubts about the safety of 
prescribing hormones for contraception during the 


early weeks after molar pregnancy and also during - 


_ treatment for gestational trophoblastic neoplasia. Since 
it is a standard practice in the United States to prescribe 
_hormonal contraceptives in this clinical situation (al- 
though Brewer et al” recommended against it), it is 
important for other clinics to review their experience. 
Following the articles of Stone et al. two additional stud- 
ies have been reported, one by Berkowitz et al.," which 
reported no adverse effects, and one by Ho Yuen and 
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Burch,’ which did report adverse effects but only for 
those women who received oral contraceptives contain- 
ing >50 wg of estrogen. Prompted by these reports, in 
1981, we discontinued prescribing oral contraceptives 
to our patients following molar pregnancy in favor of 
nonhormonal contraceptives to study the effect this 
might have on the hCG regression time and frequency 
of abnormal regression. In this paper, we report the 
results of our study. 


Material and methods 


The records of all patients with evacuation of a molar 
pregnancy a: Women’s Hospital, Los Angeles County/ 
University of Southern California Medical Center, be- 
tween January 1, 1977, and June 30, 1983, were re- 
viewed, The diagnosis was based upon the presence of 
vascular, edematous villi with trophoblastic prolifera- 
tion on microscopic examination of the products of 
conception. During the period January 1, 1977, 
through December 31, 1980, estrogen-progestogen 
oral contraceptives were prescribed within the first 2 
weeks after evacuation on a routine basis. The patients 
from this period constitute the hormonal contraceptive 
group. Beginning in January, 1981, nonhormonal con- 
traceptives (foam and condoms) were routinely pre- 
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scribed. This practice was continued until June 30, 
1983. The patients with molar pregnancy at Women’s 
Hospital during this time interval constitute the non- 
hormonal contraceptive study group. 

Clinical data collected prior to evacuation indhided 
the patient’s age, race or ethnic group, ABO blood type, 
gravidity, gestational age (weeks since the last menstrual 
period), gestational size, and state of the pregnancy, 
that is, whether it was intact or partly aborted. Labo- 
ratory eváluation consisted of chest x-ray film, quan- 
titative analysis of the serum level of the B-subunit of 
hCG (8-hCG) by radioimmunoassay, blood cell counts, 
serum electrolytes, renal and liver function tests, and 
a thyroid profile. If the gestation was >16 weeks’ size, 
arterial blood gases were also measured. The diagnosis 
was usually established by amniography or ultrasound. 
Evacuation was achieved by suction curettage followed 
by sharp curettage unless the products of conception 
had been largely aborted, in which case sharp curettage 
only was done. An occasional patient underwent evac- 
uation with the use of intravaginal prostaglandins based 
on a clinical diagnosis of a missed abortion. Primary 
hysterectomy was carried out in those patients who 
were clinically stable and were no longer interested in 
childbearing. 

During the period of this study, the antibody used 
in the B-hCG serum assay was changed four times with 
a concurrent change in sensitivity. Since the least sen- 
sitive of the assays had a normal hCG value of 5 mIU/ 
ml, this value was used to determine the time to titer 
remission for all patients in the study. l 

Postevacuation follow-up of the patients with molar 
pregnancy consisted of weekly serum hCG measure- 
ment until titer remission was achieved. Titers were 
then measured monthly for 6 months if hCG regression 
was normal and for 12 months if hCG regression was 
abnormal. For the purposes of this study, abnormal 
regression was defined in terms of a rise or a plateau. 
A rise was present when the hCG titer exhibited at least 
a doubling of its numerical value on the basis of at least 
three measurements during a period of not less than 
2 weeks, A plateau consisted of a series of at least four 
titers during a minimum of 3 weeks which demon- 
strated less than a doubling of the hCG titer with no 
net numerical decrease in its value over the time span 
of the plateau. All other hCG regression behavior was 
considered to be normal. Treatment was recommended 
for all patients whose titers showed a rise or plateau. 
above 500 mIU/ml. Below the 500 mIU level, a longer 
period of observation was the rule. 

In addition to weekly hCG titers, patients were ques- 
tioned especially with regard to their compliance with 
contraception and the occurrence of uterine bleeding 
during follow-up. A pelvic examination was done at 2- 
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ESTROGEN/PROGESTOGEN NO HORMONE 
CONTRACEPTIVE SROUP CONTRACEPTIVE GROUP 
JANUARY 1977 - DECEMBER 1980 JANUARY 1981 - JUNE 1983 


(He bd 105) (N = 70} 


INEVALUABLE INEVALUABLE 
(R = 21) (R » 15) 
EVALUABLE 

(N = 55) 


EVALUABLE 
(N = ea) 


NORMAL HCG ABKORMAL HCG NORMAL HCG ABNORMAL HCG 
REGRESSION REGRESSION REGRESSION REGRESSION 
{N = 65) {N= 19) {N » 36) {N > 19) 


22.6% 34.5% 


Fig. 1. Flow diagram of study, all molar pregnancies, January, 
1977, to June, 1983 (n = 175). 


to 4-week intervals to identify theca-lutein cysts and to 
evaluate uterine involution. Chest x-ray films and other 
tests were performed in follow-up only if the hCG 
regression was abnormal or in response to symptoms 
or findings suspicious for metastases or other signifi- 
cant disease. 

Data were first analyzed by rankit or probit analysis 
to determine whether the distribution was normal or 
log-normal.° For sample sets with data approximating 
the normal distribution, the statistic Student ¢ test was 
used to compare the populations. When the data set 
approximated a log-normal distribution, the nonpara- 
metric equivalent of the ¢ test, the Mann-Whitney U 
test, was used. For large numbers, the appropriate Z 
transformation for the Mann-Whitney U statistic was 
performed.’ For data sets where a yes-no answer could 
easily be discerned, an algorithm was developed and 
the results were calculated by xê test with continuity 
correction when the cell contained less than seven, and, 
where appropriate (n < 20), F isher’ s exact probability” 
test was used. 


Results 


A total of 175 women had molar gestations managed 
at Women’s Hospital during the study period (Fig. 1). 
Of these, 36 were considered to be inevaluable (Table 
I). Among the &4 evaluable cases in the hormone study 
group, 24 (22.6%) exhibited an abnormal hCG regres- 
sion curve while 19 (34.5%) of the 55 cases in the no 
hormone study group had abnormal hCG regression. 
These frequencies are not significantly different by x’ 
analysis (p > 0.10) although numerically there was a 
higher proportion of abnormal regression cases among 
the no hormone group. 

A comparison of the demographic risk factors for 
the two study groups is presented in Table II. There 
were no significant differences with respect to maternal 
age, gravidity, parity, maternal ABO blood type, or 
race. In Table III are data comparing the clinical fea- 
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Table I. Reasons for inevaluability of patients in study 
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Reason 


Received no hormones 

Received progestogen only 

Received estrogen-progestogen contraceptives 
Treated by hysterectomy 

Lost to follow-up too early 


Total inevaluable - 













No hormone 
contraceptive 


group 





Estrogen-progestogen 
contraceptive group’ 





4 = 
4 0 
= 3 
3 2 
10 10 
2) 15 





Table II. Comparison of demographic features of the estrogen-progestogen contraceptive study group 


and the no hormone contraceptive study group 









Estrogen-progestogen 
‘study group 






Demographic feature 





Patient age (yr) ee 
23.46 + 0.72 


Mean + SEM 

Range . 14-50 

>35. 10 (11.9%) 
Gravidity 

Mean + SEM 2.65 + 0.11 

Range 1-9 

Primigravid 26 (30.9%) 
Parity 

Mean + SEM 1.25 + 0.16 

Range. 0-7 
Maternal blood type 

A 19 (28.4%) 

(6) i 43 (64.2%) 

B 4 (6.0%) 

AB 1 (1.5%) 

Not known 17 
Race 

Hispanic 77 (92.8%) 

White 2 (2.4%) 

Black 2 (2.4%) 

Oriental 3 (3.6%) 

Not recorded 0 


*A versus O. ` 
t Hispanic versus white. 


tures of the women in each study group. There was no 
significant difference in the mean gestational size of the 
molar pregnancies in the two study groups, the number 
_ of patients with a uterus >16 weeks’ gestational size, 
the number that had a large-for-dates uterus, the num- 
ber with a preevacuation hCG titer >100,000 mIU/ml, 
the proportion of cases with abnormal hCG regression, 
or the frequency of theca-lutein cysts. The sample pop- 
ulations were statistically different, however, in three 
respects. The no hormone group had on the average 
gestations of shorter duration, a larger proportion of 
cases with a preevacuation serum hCG titer >250,000 
mIU/ml, and a longer time to spontaneous remission 
for patients with normal hCG regression (mean of 49. 3 
versus 59.3 days). 
Further analysis of the hCG values was undertaken 
to determine whether ‘any significant differences ex- 





No hormone Statistical 





study group comparison 
23.74 + 1.00 t = 0.221 (NS) 
15-56 : 
4 (7.3%) p > 0.95 (NS) 
2.50 + 0.28 t = 0.441 (NS) 
1-1), 
23 (41.8%) p > 0.95 (NS) 
1.18 + 0.25 t = 0.148 (NS) 
0-10 
3 (25.8%) p > 0.80 (NS)* 
29 (64.5%) 
3 (4.0%) 
o` 
26 
47 (92.2%) p > 0.90 (NS)t 
3 (5.9%) 
r (2.0%) 


co 


ind 





isted between the regression curves of the hormone and 
no hormone study groups. 

The hCG values from the hormone and no hormone 
groups were segregated into abnormal and normal 
regressions. The values were examined at weekly in- 
tervals from week 3 to week 8. (The values for each 
week were obtained from the group of 3 days clustered 
around the specific week, for instance, week 3 = 

+ 3 days). After week 8, there were too few data 
points. per week to analyze. Each group was ranked 
and comparisons were made with the Mann-Whitney 
U test (Table IV). From week 3 to week 6, patients of 
both groups with abnormal regression curves were sig- 
nificantly different from the respective population that 
had normal regression, but there was no significant 
difference between the abnormal regression values of 
the hormone and no hormone groups nor was there 
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Table III. Comparison of clinical features of the estrogen-progestogen contraceptive study group and the 


no hormone study group. 








Gestational age (wk) 
Mean + SEM 


Range 

<15 wk 
Gestational size (wk) 

Mean + SEM 

Range 

>16 wk 

Large for dates (>2 wk) 
Preevacuation serum hCG titer 

>100,000 mI U/ml 

>250,000 mIU/ml 









Estrcgen-progestogen 


-tudy group 


17.34 + 0.65 


6-34 
23/79 (35.4%) 


15.56 + 0.46 
6-28 

43/81 (49.4%) 

27/80 (33.8%) 


45/70 (65.7%) 
29/70 (28.6%) 


No hormone 


study group 


15.56 + 0.67 


5-32 
28/51 (54.9) 


16.82 + 0.52 
"6.97 

23/51 (45.1%) 
24/48 (50.0%) 





Statistical comparison 
t = 1.833* 
(p < 0.05) 
p > 0.10 (NS) 
= 0.36 (NS) 


p > 0.50 (NS) 
0.05 < p <0.10 (NS) 


hCG regression 


Normal 65 
Abnormal 19 (22.6%) 
Time to hCG remission 

<100mI U/ml 
Mean + SEM 20.28 + 1.04 
Range 3-3 

<5 mIU/ml os 

. Mean + SEM 49.9 + 2.40 
Range 10-101. 


Theca-lutein cysts (>5 cm) 


0/80 (12.5%) 


30/45 (66.7%) p > 0.90 (NS) 
26/45 (57.8%) p < 0.01* 
36 
19 (34.5%) p > 0.10 (NS) 
27.95 + 1.88 t= 5.514* 
8-51 
59.35 + 2.62 t = 2.508" — 
23-87 


13/52 (25.0%) 0.95 < p < 0.10 (NS) 














*Statistically significant difference. 








Table IV. Mann-Whitney U test comparison of normal and abnormal serum hCG regression values from 
estrogen/progestogen contraceptive study group and no hormone contraceptive study group 











Week after Abnormal -egression 





evacuation Hormone us. no hormone 
8 NS* 
4 NES 
5 S 
6 5 
7 NS 
8 5 


Abnormal vs. normai regression: 











Hormone No hormone 


p < 0.001 p < 0.001 

p < 0.001 p < 0.001 

p < 0.001 p < 0.001 

p < 0.001 p < 0.001 
NS NS 

p < C.001 p < 0.001 





*Not statistically significant (p > 0.05). 


any significant difference between normal regression 
values of the two groups. A scattergram of zhe abnor- 
mal regression values is presented in Fig. 2 as visual 
evidence of the high degree of congruence between 
the two groups. 

Since the time to remission for normal regression is 
dependent upon the initial hCG titer, the sreevacua- 
tion hCG values for the two groups were compared 
(Table V). The no hormone group, which had the lon- 
get average time to remission, also had a g-eater pro- 
portion of cases with an initial hCG titer >250,000 
mIU/ml (57.8% versus 28.6%, p < 0.01). The occur- 
rence of abnormal regression within’ eack titer sub- 
group, however, was not significantly different between 
the hormone and no hormone populatiors. Because 


the mean gestational age of the two groups was also 
significantly different, the frequency of abnormal hCG 
regression was determined at various gestational ages 
for. each study population (Table VI). There was no 
significant difference at any gestational age. However, 
abnormal hCG regression was significantly correlated 
with gestational age (<14 weeks versus 15 to 24 weeks, 
p < 0.02; 15 to 24 weeks versus >24 weeks, NS). 


Comment 


This study provides no evidence that estrogen/pro- 
gestogen combination oral contraceptive use following 
molar gestation alters the natural history of this disease. 
Statistical comparison of a study population that used 
hormonal contraception with a study population that 
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Fig. 2. Plot of serial hCG values from all evaluable patients in both study groups having abnormal 
regression. Values cbtained after the plateau or rise criteria were fulfilled are excluded. The shaded 
area represents the range of values from both study groups having normal hCG regression. 


Table V. Frequency of abnormal serum hCG regression related to preevacuation serum hCG titer 






ACG titer (mIU/ml x 10) 


Study group 25-50 75-100 100-250 250-500 








Hormone O/11 0/7 0/1 2/5 6/23 6/13 2/7 

No hormone 0/4 1/4 0/6 1/1 ` 2/4 6/16 6/10 

Total 0/15 1/11 (9.1%) 0/7 3/6 (50.0%) 8/27 (29.6%) 12/29 (41.4%) 8/17 (47.1%) 
did not demonstrated no significant difference with tions did not differ with respect to maternal age, gra- 
respect to the frequency of abnormal hCG regression vidity, parity, ABO blood type, race, gestational age, 
or to the distribution of abnormal and normal hCG and occurrence of theca-lutein cysts. 
regression points as determined by the Mann-Whitney In this retrospective nonrandomized study carried 
U test. The mean time to hCG titer remission (<5 mIU/ out in a-single hospital during two consecutive, rela- 
ml of serum) was significantly shorter for the hormone tively short time intervals and dealing only with patients 
study group (49.9 versus 59.3 days). This difference is with diagnosis, treatment, and follow-up at that hos- 
readily explairied by the higher proportion of cases with pital, it is rot surprising that the two study, groups were 
an early gestation, a large-for-dates uterus, and a pre- so similar in their demographic characteristics. There 
evacuation hCG titer >250,000 mIU/ml (of 51 patients were significant dissimilarities with respect to the clin- 
with an hCG titer >250,000 mIU/ml, 38 had a uterus ical features of the pregnancies with a bias favoring 
that was >2 weeks large for dates). For two of these postmolar trophoblastic neoplasia in the hormone 
factors the differences were statistically significant. group. We interpret this to be a random bias occurring 
Since these are known risk factors for postmolar tro- in two samples of a larger population which would be 
phoblastic neoplasia, it would be expected that the no more accurately defined by combining the study 
hormone group would have a larger proportion of . groups. Thus it would be an error to infer that the 
cases with postmolar trophoblastic neoplasia as mani- differences in hCG regression suggest that combination 

> fested by abnormal hCG regression. This was, in fact, oral contraceptives protect against the development of 

the case although the differences were not statistically postmolar trophoblastic neoplasia, a notion which is 
significant (hormone group, 19 of 65; no hormone exactly the opposite of that proposed by Stone and 


group, 19 of 36; 0.10 < p < 0.20). The study popula- ° Bagshawe.? From their study of 611 women with molar 
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Table VI. Frequency of abnormal serum hCG regression related to gestational age of molar pregnancy 


. based on menstrual dates. 


Gestational age 





15-24 wk 





Hormone 11/29 37.9 
No hormone 13/27 48.1 
Total 24/56 42.8 


pregnancy, they concluded that the use of oral contra- 
ceptives increased the risk for postmolar trophoblastic 
neoplasia by twofold to threefold (24.6% of 65 patients 
using oral contraceptives versus 8.8% of 490 patients 
not using oral contraceptives). 

Why should the results of these studies be so diver- 
gent? To begin, the difference Stone and Bagshawe 
reported is not statistically significant (x? = 3.39, 
0.05 < p < 0.10) unless the 56 patients for whom the 
use of contraceptives was not recorded are included in 
the nonhormonal group. Furthermore, there appears 
to be a substantive bias in their study. In a group of 
young women for whom it was important to avoid preg- 

“nancy temporarily only 10.6% used oral contraceptives 
before hCG titer remission. How were the patients se- 
lected to receive oral contraceptives? No information 
is provided by the authors. The plausible explanations 
are: (1) that oral contraceptives were prescribed as a 
matter of practice 4 weeks or later after molar preg- 
nancy termination, (2) that some of the women were 
given oral contraceptives specifically because the hCG 
titer remained elevated longer than usual, or (3) be- 
cause vaginal bleeding occurred. All three of these fac- 
tors are selective for trophoblastic neoplasia. The first 
explanation is supported by the observation that in 58% 
of Stone and Bagshawe’s patients not receiving hor- 
mones, compared with only 7% of the hormone group, 
titer remission was achieved within the first month after 
evacuation. The proportion of patients with remission 
each month thereafter was reasonably similar for both 
groups. Our data show no such discrepancy in the spon- 
taneous remission times of the two study populations. 
For the hormone group, the mean time to an hCG titer 
of <100 mIU/ml of serum (Stone and Bagshawe used 
<100 IU per 24-hour urine sample as the titer remis- 
sion value) was 20.28 days (1.04 + SEM) compared to 
27.95 + 1.88 days for the no hormone group (p < 
0.005), a difference similar to that with 5.0 mIU/ml 
used as the point of remission. Furthermore, in our 
hormone group 83.3% of cases reached the 100 
mIU/ml level during the first month (30 days) com- 
pared with 68.75% of the no hormone group. Even if 
the abnormal titer cases in our study are included, 


65.5% of the hormone and 40.0% of the no hormone 
groups had hCG titers of 100 mIU/ml or less by the 
end of the first month after evacuation of molar preg- 
nancy. Thus the differences in the interpretation or 
definition of abnormal hCG regression between this 
report and that of Stone and Bagshawe cannot account 
for the great disparity in the frequency of spontaneous 
remission during the first morth after evacuation in 
the hormone and no hormone groups. 

As the current and precedent studies*'® have dem- 
onstrated, the risk factors for postmolar trophoblastic 
neoplasia associated with molar gestation are numerous 
and patient populations nonhomogeneous. Further- 
more, there may be geographically and/or racially de- 
termined biologic differences among women with mo- 
lar pregnancy which vary from region to region and 
country to country. There are also obvious differences 
in diagnostic criteria of molar pregnancy (clinical versus 
microscopic; inclusion of transitional moles, hydropic 
abortuses, partial moles), postmolar trophoblastic neo- 
plasia (what constitutes a rise in titer?), titer remission 
(<100 IU per 24-hour urine sample,’ or <5 mIU,"' <2 
ng,” or <1.6 mIU" per milliliter of serum), and the 
type and quality of hCG assay. For these reasons, it is 
important to describe the study populations with re- 
spect to the existence of risk factors so that comparisons 
can be more fairly made. As the only study suggesting 
that the use of combination oral contraceptives after 
molar gestation is deleterious, the article of Stone and 
Bagshawe’ compared their patient populations for ma- 
ternal age alone. Berkowitz et al.,* however, compared 
their hormone and nonhormone study groups for ma- 
ternal age, gravidity, histologic grade of molar tissue, 
pretreatment hCG titer (>100,000 mIU/ml), and 
whether they received prophylactic chemotherapy. The 
hormone group of 58 patients had a postmolar tro- 
phoblastic noeplasia rate of 18.9% (24 had received 
prophylactic chemotherapy) while the rate was 14.3% 
for the 42-patient barrier contraception group (16 had 
received prophylactic chemotherapy). The times to 
hCG remission for the patients with normal regression 
were 7.0 and 7.2 weeks, respectively, for the two groups. 
Thus they found no evidence that the risk for post- 
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molar trophoblastic noeplasia was significantly influ- 
enced by the use of oral contraceptives in patients with 
similar risk factors. 

Ho Yuen and Burch,’ in 1983, reported data sug- 
gesting that the dose of the estrogen in oral contracep- 
tives might be important in influencing the outcome of 
molar pregnancy. In their study three of 11 patients 
treated for postmolar trophoblastic neoplasia used oral 


contraceptives containing >50 wg of estrogen com-. 


pared with four of 84 patients with molar pregnancy 
and spontaneous hCG remission (p = 0.0317 by Fish- 
er’s exact test). There was no difference, however, in 
the frequency of postmolar trophoblastic neoplasia for 
the total hormone group when compared to the no 
hormone group (11 of 108 versus 6 of 86, p > 0.5). 
These authors pointed out that oral contraceptives con- 
taining less than 50 wg of estrogen did not become 
available in the United Kingdom until approximately 
1974. Since the patients in the study of Stone and Bag- 
shawe were accessioned between September, 1972, and 
February, 1975, Ho Yuen and Burch concluded that 
the Stone and Bagshawe data were consistent with their 
own. Nearly all of our patients in the hormone study 
group were prescribed oral contraceptives containing 
50 wg of mestranol plus 1 mg of norethindrone (No- 
‘rinyl 1/50). Therefore, we cannot evaluate a dose-re- 
sponse effect in our study population. It is worthy of 
note, however, that Ho Yuen and Burch did not take 
into account the different estrogenic potency of mes- 
tranol and ethinyl estradiol. This resulted in the exclu- 
sion of 21 women from their high-estrogen group who 
used oral contraceptives containing 50 ug of ethinyl 
estradiol, approximately equivalent to 100 ug of mes- 
tranol.'* i 

We have previously reported that there is no differ- 


ence in the risk for postmolar trophoblastic neoplasia ` 


between patients receiving intramuscular medroxy- 
progesterone acetate (Depo-Provera) and those receiv- 
ing combination oral contraceptives.’ Based on our 
current analysis and a review of the relevant reports in 
the literature, we conclude that the use of estrogen- 
containing hormonal contraceptives immediately fol- 
lowing molar gestation is a safe practice and that there 
is no acceptable clinical evidence that their use increases 
the occurrence of invasive mole or choriocarcinoma. 
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Discussion 


Dr. Hucu R. K. BARBER, New York, New York. This 
is an important study which supplies a specific answer 
to the question about the influence of oral contracep- 
tives on the postmolar hCG regression curves. The re- 
sults have been subjected to critical statistical analyses. 

Patients are and have been counseled on the impor- 
tance of effective contraception for 1 year following 
passage of a molar pregnancy. Oral contraceptives are 
particularly useful in preventing pregnancy and are 
usually prescribed following passage of evacuation of 
a mole. 

The current assays are very sensitive and provide.a 
better monitoring system than existed in the past. Mor- 
row et al. stated that during their study the antibody 
used in the B-hCG serum assay was changed four times. 
The least sensitive of the assays had a normal hCG value 
of 5 mIU/ml. This value was used to determine the 
times to titer remission for all patients in the study. 

The articles by Stone et al., in 1976, and Stone and 
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Bagshawe, in 1979, caused concern over the use of oral 
contraceptives following a molar pregnancy. There was 
a reluctance on the part of the physician to give estro- 
gen-progestogen oral contraceptives before hCG titer 
remission following molar pregnancy. This had nedical 
as well as medical-legal implications. The work re- 
ported in 1979 commanded attention since it was pre- 
sented by Bagshawe, a recognized world authority in 
the field of gestational trophoblastic neoplasms. 

Morrow etal. have addressed this problem. Tey had 
two retrospective cohorts that they used for this study. 
The group of patients from January 1, 1977, through 
December 31, 1980, were given estrogen-progestogen 
oral contraceptives after a molar pregnancy. Following 
the article of Stone and Bagshawe, the use of cral con- 
traceptives was discontinued by them and, starting in 
January, 1981, and continuing until June 30, 1983, 
non-hormonal contraceptives were prescribed. 

The study included 84 available cases in the hormone 
group and 55 in the no hormone group. The criticism 
may be that since the numbers are so small it is difficult 
to give an accurate evaluation. Granted the series is 
small, but the patients have been well studied and the 
latest statistical methods have been used. This gives the 


conclusions a great measure of authority. It also pro- 


vides a sound method for dealing with the samble pop- 
ulations that may have statistical differences. 

Morrow et al, have studied the two groups by means 
of the Mann-Whitney U test, p values, Fishe~’s exact 
probability test, and rankit or probit analyses as well as 
several other statistical methods. It is obvious taat their 
material has been well reviewed and their data sub- 
jected to critical analytical analyses. 

The authors have provided a suggested answer for 
the difference between their findings and -hose of 
Stone and Bagshawe. The patients in Morrow's series 
were prescribed Norinyl 1/50, whereas Stone znd Bag- 
shawe provided higher doses of estrogen in tneir oral 
contraceptives. The second point of major importance 
is that Morrow et al. concluded that the use of oral 
contraceptives prior to hCG remission does notincrease 
the risk for postmolar trophoblastic neoplasia. The re- 
sponsible physician can now prescribe the oral contra- 
ceptive without fear of increasing the risk of invasive 
mole and/or choriocarcinoma or the need to <reat the 
patient longer with chemotherapy as reported by Stone 
and Bagshawe. 

By using standard and up-to-date statistical analysis, 
Morrow et al. have provided a well-structured article 
presented in an orderly fashion. It also makes a con- 
tribution by clarifying a point of controversy in the 
literature: The references are excellent and cirrent. 

Dr. Rotanp A. Partito, Milwaukee, Wisconsin. 
Supportive in vitro data for Dr. Morrow’s findings have 
recently been presented by Gall, McDonald, and the 
Buchsbaum group. These authors asked themzelves the 
question, Do oral contraceptives modify hCG produc- 
tion in tissue culture? They evaluated the effects of 
ethinyl estradiol, norethisterone, and luteinizing hor- 
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mone-releasing factor. They found absolutely no sig- 
nificant stimulation of hCG production in either group 
in tissue culture. Dr. Morrow’s study is well designed 
and the data are very clear. 

However, although the findings show no direct hCG 
stimulation, did the authors consider altered hCG 
forms? Were hCG a-subunit levels determined? Did 
they consider indirect modes of stimulation as have 
been reported for extramedian growth factors in breast 
cancer patients given estrogen? 

Dr. CHARLES B. HAMMOND, Durham, North Caro- 
lina. I wonder if you could comment on the patients 
who did develop malignancy after molar pregnancy 
evacuation. Was there a difference in the categorization 
of the malignancy on the basis of histologic features, 
sites of metastasis, or other poor prognostic factors be- 
tween the two groups in those who did develop malig- 
nancy? 

Dr. MICHAEL NewTon, Chicago, Illinois. I have a 
couple of comments and a question. 

First, when I went to Northwestern in 1977, I came 
under the strong influence of Dr. John Brewer. There- 
fore, I was convinced by Dr. Brewer that giving oral 
contraceptives to patients with hydatidiform mole was 
almost an evil deed. I did question this at the time, and 
we have thought about it since then. I wish we had 
done a prospective study, and in a way, Dr. Morrow’s 
paper would have been better had it been prospective. 
But you cannot always do those things, and it is very 
useful information. 

I would make a comment about the time it took the 
hormone levels to return to normal. About 45 to 55 
days, I think, was given as the average, and this is con- 
siderably less than our average. Perhaps it relates to 
the sensitivity of the test used and the end point of 5 
mIU/ml. We use 1.6 mIU/ml as an end point and it 
takes our titers longer to return to normal. 

The question that I would ask him is related to Dr. 
Hammond’s question. In a patient who has invasive 
mole or choriocarcinoma, does the giving of oral con- 
traceptives increase the number of courses of chemo- 
therapy or lengthen the time for the hCG level to return 
to normal? Is this an important factor when treating a 
patient with known disease? 

Dr. Joun R. MARSHALL, Torrance, California. One 
of the benefits of oral contraceptives is the prevention 
of pregnancy. Oral contraceptives are recognized as 
being considerably more effective than barrier contra- 
ceptives. 

Do you have any data on the number of women who 
became pregnant using the two contraceptive tech- 
niques? Additional pregnancies associated with the bar- 
rier methods would constitute an additional benefit of 
the oral contraceptives. 

Dr. SAMUEL SOLOMON, Montreal, Quebec, Canada. 
Do I understand that you had five antibodies during 
the time of the 8-year period of study? Did the use of 
different antibodies cause some of the problems that 
you presented in the regression lines? 
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Did you get a chance to use a monoclonal antibody 
to B-hCG and compare the monoclonal to the wide- 
spectrum antibody in those patients where the regres- 
sion line was more shallow—a slower regression line? 

Dr. Morrow (Closing). There seems to be a dis- 
crepancy in the Stone-Bagshawe study which might ac- 
count for the differences that we observed in relation 
to the risk of oral contraceptives. 

Only 11% of their patients received oral contracep- 
tives before titer remission, although approximately 


55% of the women using contraceptives in the United. 


Kingdom use oral contraceptives. The difference may 
be related to the time after evacuation the contracep- 
tion was begun. Since 58% of Stone and Bagshawe’s 
patients in the nonhormonal contraceptive group were 
in titer remission by 30 days (versus 7% for those in 
the hormonal contraceptive group) a large portion of 
the spontaneous remission cases would shift from the 
contraceptive to the noncontraceptive group if there 
was a 4-week delay before the contraceptives were 
started. . 

The influence of the estrogen dose, as I mentioned, 
could not be addressed in our study, but I would point 
out that the Ho Yuen study did not take into account 
differences in the estrogenic potency of ethinyl estra- 
diol and mestranol. Consequently 21 patients who re- 
ceived 50 pg of ethinyl estradiol were excluded from 
their “greater than 50 pg estrogen” cases, while the 
seven patients included received 80 to 100 pg of mes- 
tranol. 
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In answering Dr. Pattillo’s question about measuring 
the altered forms of hCG, our antibodies measured the 
Q-subunit, free and combined. We did not measure the 
free a-subunit in these patients.. 

Dr.-Hammond asked about the differences in the 
patients who had malignant complications in the two 
groups. There was one difference. There were more 
patients with metastasis (all to the lung) in the hormonal 
group (four of 19 versus zero of 19) but the difference 
was not statistically significant (0.10 < p < 0.20). 

Dr. Newton raised the question about the time to 
remission in our patient population. It was shorter than 
that observed at Northwestern. I am sure it has entirely 
to do with our using 5 mIU/ml as the cutoff point for 


- this study rather than 1.5 or 1 mIU/ml. Going from 5 


to 1 mIU/ml may take another 2 or 3 weeks, in our 
experience. 

Dr. Marshall asked’ about pregnancy prevention, and 
his point is an important one. However, the magnitude 
of the risk reported by Stone and Bagshawe, in our 
opinion, justified the use of barrier contraception until 
we were confident that oral contraceptives did not in- 
crease the cancer risk. We had very few pregnancies in 
either group. I am sure vou realize that compliance is 
a problem, whether these patients are to use oral con- 
traceptives or foam and condoms. However, there were 
more patients who got pregnant while using foam and 
condoms. f 

Dr. Solomon asked if we had ever used the mono- 
clonal antibody for hCG. The answer is we have not. 


Differences in twins: The importance of birth order 


Bruce K. Young, M.D., Joseph Suidan, M.D., Clarel Antoine, M.D., Frank Silverman, M.D., 


Ilana Lustig, M.D., and Jeannie Wasserman, B.S. 
New York, New York 


Despite the clinical impression that firstborn twins do better than second-born twins, recent reports have 
shown no difference in perinatal mortality between them. In order to evaluate differences in twins, 

more sensitive means than perinatal deaths are necessary. This study examines differences between 80 
firstborn and second-born twin pairs with respect to Apgar score, umbilical venous and arterial blood gas, 
and acid-base data. The umbilical venous and arterial blood Po,, Pco,, base deficit, pH, and lactic acid 
concentration were measured in paired samples and compared with the paired t test and x’ when 
applicable. Statistically significant differences favoring twin A, the firstborn, were found in 1-minute Apgar 
score, umbilical venous pH, Po, and Pco,, and umbilical arterial Po,. The cther factors in umbilical 
venous and arterial blood did not show statistically significant differences. When these parameters were 
examined with respect to route of delivery, monochorionic and dichorionic twins, interval between twins, and 
vertex twins only, with the possible effects of malpresentation eliminated, the results persistently favored 
the firstborn twin. Thus it is unequivocally demonstrated that there are substantial differences at birth 
favoring the first twin, despite similar perinatal mortality for both. The data suggest that the second-born 
twin has potentially greater susceptibility to hypoxia and trauma. (Am J OssteT GYNecot 1985;151:915-21.) 
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There has been a long-standing clinical feeling that 
second twins are at a disadvantage." ? Recent studies 
have questioned this idea, finding no significant in- 
creased risk of neonatal death in the second-born twin 
in a series of 7001 live-born twins.’ In another report 
on 305 twins, perinatal mortality also was riot signifi- 
cantly increased for the second twin.’ Nevertheless, 
breech presentation is higher’ and the risk of large 
placental infarcts is greater in second twins.’ Moreover, 
dizygous twins have obvious major differences such as 
sex, in addition to the difference in birth order. There- 
fore, there may be differences between firstborn and 
second-born twins which affect outcome other than 
mortality. This study seeks to uncover such differences. 


Study design 


A prospective study of all twin births at Bellevue and 
University Hospitals was initiated in 1979, resulting in 
the present study population of 80 unselected sets. 
There is a comparison of twin A, the firstborn, with 
twin B, the second-born, irrespective of their position 
in relation to the vagina before delivery. Thus, the first- 
born twin by cesarean section might have been second- 
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born in the case-of vaginal delivery of that mother, by 
virtue of its higher position in the uterus. The twins 
were compared for weight and Apgar score at 1 and 5 
minutes, as determined by a pediatrician not involved 
in the study. A comparison was made for umbilical 
venous and arterial blood parameters obtained after 
cord clamping with delivery of each twin. Blood was 
drawn with a 21-gauge needle and plastic syringe. The 
samples were analyzed immediately, or placed in vac- 
uum tubes in an ice bath, and analyzed within 20 min- 
utes of being obtained so that no significant effect of 
delay®* occurred. Blood samples were analyzed for pH, 
Pos, PCO, and base deficit with the use of a Corning 
165 analyzer and for lactic acid concentration with an 
enzymatic electrochemical method previously de- 
scribed by our laboratory.” The membranes were stud- 
ied to classify twins as monochorionic and dichorionic, 
with -the realization that monozygous twins can be di- 
chorionic on occasion. Statistical analysis was carried 
out by the paired ¢ test and x? where applicable, with 
comparison of data for twin A and twin B. 


Results 


In a comparison of all twins for weight and Apgar 
score, the means showed _no statistically significant dif- 
ference in weight between twin A, 2474 + 608 gm, and 
twin B, 2445 + 615 gm. However, both the 1-minute 
and 5-minute Apgar scores were significantly higher 
for twin A. Moreover, the incidence of low 1-minute 
Apgar score was significantly greater for twin B, while 
the incidence of low Apgar score at 5 minutes was not 
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“Weight (gm). | 4 78 


I min Apgar score i 80 
5 mini Apgar score 80 

` Incidence of Apgar score <7 
At 1 min 80 
At5 min &0 


` 2445 + 615 


2474 + 608 
8+ 12 T3 +19 0.001 
8.9 + 8 8.6 + 0.9 0.05 
6.3% 17.5% 0.05 
1.3% 3.8% NS, 





Table II. All twins: Acid-base factors 











Umbilical venous pH -79 
Umbilical arterial pH 59 
- Umbilical venous Po, (mm Hg) 74 
Umbilical arterial Po, . ; 53 
Umbilical venous Pco, (mm Hg) 72 
Umbilical arterial Pco, (mm Hg) 50 
Umbilical venous base deficit 72 
- ‘Umbilical arterial base deficit 50 
Umbilical venous lactate (mmol/L) 37 
. Umbilical arterial lactate 29 


*Paired { test. 


Table III. Twins delivered vaginally 


l min Apgar score 24 
5 min Apgar score | 24 
Umbilical venous pH 24 
Umbilical venous Po, 24 
Umbilical arterial. Po, 17 
Umbilical venous Pco, 24 
1 min Apgar score <7 24 





*Paired ¢ test. 


(Table I). This. suggests that there are differences pres- 
ent at birth, which may be influenced by medical in- 
tervention in the first 5 minutes of life. 

Blood-gas and pH analysis revealed no significant 
difference between the twins for umbilical arterial Pco., 
base deficit, lactate concentration, and pH. There was 
no significant difference in umbilical venous lactate or 





7.33 + 0.06 7.31 + 0.06 <0.01 
7.29 + 0.06 7.28 + 0.06 NS 
3247 27 +9 <0.001 
19 +5 16+ 5 <0.001 
38 +7 41 +8 <0.001 
46 +9 48 +11 NS 
5.6 + 3.2 5.2 + 3.2 NS 
4.6 + 3.3 4.4 E 3.7 NS 
"2.9 +-1.02 2.28 + 0.94 NS 
2.39 + 9.97 2.36.+ 0.84 NS 
Ps 
8.2 + 0.7 7.3 + 292 <0.05 
8.9 + 0.5 8.8 + 0.9 NS 
7.33 + 0.05 7.30 + 0.05 <0.05 
30 + 7 23 + 6 <0.001 
20 +5 1b +7 <0.05 
36 + 6 4147 <0.001 
0 12.5% „NS 


base deficit as well. However, there were statistically - 


significant differences- favoring twin A in umbilical ve- 
nous pH, Po,, and Pco, arid in umbilical arterial Po, 
(Table II). Thus none of the factors studied favored 
twin B, while Apgar score, umbilical venous pH, Pos, 
Pco,, and umbilical arterial Po, favored twin A, What 
do these differences at birth, in favor of the first twin, 
actually mean? Further comparisons of vaginal and ab- 
dominal delivery, monochorionic and dichorionic 
twins, and. the interval between firstborn and second- 
born twins were carried out in order to elucidate the 


meaning of the observed differences in terms of their 


- clinical implications. ~ 


The effect of route of delivery must be considered, 
since the second twin might suffer from more obstetric 
manipulation, inducing: the observed differences. 
“When twins delivered vaginally were compared, twin 
A was favored in l-minute Apgar score, umbilical ve- 
nous pH, Pos, and Pco,, and umbilical arterial Po». 
While the incidence of low 1-minute Apgar score in 
twin A was zero and in twin B, 12.5%, the numbers 


` were too small for statistical significance (Table II). 


Comparison of twins delivered by cesarean section 
showed twin A favored by 1-minute and 5-minute Ap- 
gar score, umbilical venous Po, and Pcos, and umbilical 
arterial Po While both umbilical venous pH and in- 
cidence of low Apgar score were better for twin A, these 
numbers were not statistically significant (Table IV). 
Route of delivery was not the determinant of these 
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Table IV. Twins delivered abdominally 
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Sets F 

(no.) Twin A Twin B p* 
1 min Apgar score 53 7.9 + 14 7.3 18 <0.02 
5 min Apgar score 53 8.8 + 0.8 8.5 + 0.8 <0.05 
Umbilical venous pH 52 7.33 + 0.06 7.32 + 0.06 NS 
Umbilical venous Po, 47 “32 +8 28+ <0.01 
Umbilical arterial Po, 34 18+5 1625 <0.02 
Umbilical venous Pco, 46 38 + 8 40+ 8 <0.05 
1 min Apgar score <7 53 9.4% 20.8% NS 

*Paired ¢ test. 
Table V. Monochorionic twins 

Sets 

(no.) Twin A Twin B pt 
1 min Apgar score 16 8.6 + 0.6 7.9 41.3 <0.01 
5 min Apgar score 16 9.1 + 0.3 8.8 + 0.5 <0.02 
Umbilical venous pH 16 7.32 + 0.05 7.30 + 0.06 NS 
Umbilical venous Po, 15 32+ 6 2745 <0.02 
Umbilical arterial Po, 12 19+ 5 18+ 5 NS 
Umbilical venous Pco, 16 39 + 4 42 +8 <0.05 
1 min Apgar score <7 15 0 6.3% NS 

*Paired ¢ test. 
Table VI. Dichorionic twins 

Sets 

(no.) Twin A Twin B p 
1 min Apgar score 40 7.8 t13 6.9 + 2.3 <0.01 
5 min Apgar score 38 8.8 + 0.7 8.5 + 1.0 NS 
Umbilical venous pH 39 7.33 + 0.06 7.31 + 0.06 <0.05 
Umbilical venous Po, 36 32 + 8 26+ 8 <0.001 
Umbilical arterial Po, 24 19+ 5 14+6 <0.01 
Umbilical venous PCO, 35 37 +7 41427 <0.01 
1 min Apgar score <7 40 10% 27.5% NS 





differences, since they were present and in the same 
direction with vaginal and abdominal births. 

Inherent differences might be responsible, particu- 
larly with respect to the zygosity of the twins. Analysis 
of the data in monochorionic twins showed significant 
differences favoring twin A in l-minute and 5-minute 
Apgar score and umbilical venous Po, and Pco,. Um- 
bilical venous pH, umbilical arterial Po,, and incidence 
of low I-minute Apgar score were all better for twin 
A, but the small sample size did not allow for statistical 
significance (Table V). The dichorionic twins demon- 
strated the same differences favoring twin A in every 
parameter seen with monochorionic twins as well as in 
umbilical venous pH and umbilical arterial Pos, except 
for 5-minute Apgar score (Table VI). The biochemical 
differences favoring the firstborn were seen in both 
dichorionic and monochorionic twins. Since the differ- 
ences were Clearly not related to zygosity, the effect of 


interval between the twins was evaluated. An interval 
of more than 5 minutes between twins revealed a sta- 
tistically significant difference in favor of twin A in 
every determinant except umbilical arterial Pco, and 
pH, as well as incidence of low Apgar score. Even there, 
twin A had a zero incidence and the number of pairs 
was too small for statistical significance (Table VII). 
Furthermore, the twins delivered within 5 minutes of 
each other showed a statistically significant advantage 
for twin A as well, in Apgar score, umbilical artery Po», 
and umbilical venous Po, and Pco,. Umbilical venous 
pH also was higher, but ‘not significantly, in twin A 
(Table VIII). 

The higher incidence of malpresentation in the sec- 
ond twin might explain the persistent disadvantage of 
the second-born twin at birth. Consideration of vertex- 
vertex pairs only, excluding all malpresentations of the 
second-born, permits evaluation of this possibility. Ta- 
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Table VII. Interval between twins of more than 5 minutes 
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8.4 + 0.6 


























l min Apgar score ` 18 7.7 £09 <0.01 
5 min Apgar score 18 9.0 + 0.06 8.8 + 0.4 NS 
Umbilical venous pH ` 18 7.32 + 0.06 7.27 + 0.05 <0.01 
Umbilical venous Po, . 18 3347 2345 <0.001 
Umbilical arterial Po, ‘11 2245 1544 <0.01 
Umbilical venous Pco, 16 36 + 5 43+ 6 <0.001 
1 min Apgar score <7 © 18 0 5.6% NS 
Table VII. Interval between twins of 5 minutes or less 

Sets 

{no.) Twin A Twin B : p 
1 min Apgar score 60 79+ 1.3 7.2 + 2.1 <0.01 
5 min Apgar score 60 8.8 + 0.8 8.5 + 1.0 . <0.05 
Umbilical venous pH 59 7.34 + 0.06 7.33 + 0.06 NS 
Umbilical venous Po, 54 3I£8 2747 <0.001 
Umbilical arterial Po, 40 18 +5 16 +5 <0.05 
Umbilical. venous Pco, 54 3847 40 +8 <0.05 
1 min Apgar score <7 60 8.3% 21.7% <0.05 

Table IX. Vertex twins 

Sets 

(no.) Twin A Twin B p 
1 min Apgar score 34 8.2 + 1.3 7.3% 2.1 <0.01 
5 min Apgar score. 34 9.0 + 0.6 8.6 + 1.] <0.02 
Umbilical venous pH _ 84 7,32 + 0.06 7.30 + 0.07 NS 
Umbilical venous Po, 32 3147 2547 <0.001 
Umbilical arterial Po, 21 l9 I5£5 <0.01 
Umbilical venous PCO, 32 37 +7 41+8 <0.01 
1 min Apgar score <7 3 5.9% 20.6% NS 





ble IX illustrates that the first twin does better in Apgar 
score at 1 and 5 minutes, umbilical venous Po,, PCos, 
and umbilical arterial Po,. While umbilical venous pH 


and the incidence of low 1-minute Apgar score also’ 


favor twin A, these data are not statistically significant. 


Comment 


The increased perinatal mortality and morbidity in 
twin pregnancies** has made differences between first- 
' born and second-born twins particularly important. 
The present study demonstrates unequivocally that 
there are differences at birth between firstborn and 
second-born twins and that the first is favored. These 
differences are not due to route of delivery, interval 
between twins, presentation, or zygosity. Therefore, 
they do not appear to be iatrogenic or inherent in the 
individual twin. It seems more likely that the disadvan- 
tage to the second twin is actually in the order of birth 
and thus in some physiologic alteration following the 
birth of the first twin. 


The most consistent findings are a higher umbilical 


venous Po, a lower umbilical venous Pco,, and a better 


l-minute Apgar score in twin A. Also better for twin 
A are umbilical venous pH, 5-minute Apgar score, in- 
cidence of low l-minute Apgar score, and umbilical 
arterial Po». This suggests that a phenomenon at the 
level of the placenta or the intervillous space is re- 
sponsible. Differences in the umbilical venous blood 
reflect what is passing from the placenta to the fetus 
and influence umbilical arterial data and outcome. 
Thus reduced uterine size might decrease intervillous 
blood flow, resulting in less respiratory exchange be- 
tween the second fetus, still in utero, and its placenta.’ 
Additionally, placental function or blood volume might 
be affected by clamping the umbilical cord of the first 
twin, as has been shown in single pregnancies.’ 
Significant differences in blood gases, pH, and Apgar 
score between firstborn and second-born twins have 
been demonstrated. Their etiology does not appear to 
be specifically related to genetic or iatrogenic influ- 
ences, to presentation, or to interval between twins. The 
second twin is at a biochemical disadvantage at the time 
of birth. These findings raise the issue of a possibly 
adverse effect of additional stress due to difficult de- 
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livery for the second twin. They may clarify -he pre- 
vious reports of poor outcome with assisted breech and 
version and extraction” and with low birth weight" for 
second twins. Such metabolic differences most likely 
indicate a reduced ability to compensate bioch2mically 
for hypoxic insult or a response to such an insult. Per- 
haps they confirm a biologic disadvantage for the sec- 
ond twin present from placentation on, possidly even 
determining birth order for most twins. This concept 
is difficult to accept but has been suggested bv differ- 
ences in cognitive test results with monozygozic twins 
who have dichorionic placentas. Against this latter 
speculation is the absence of differences in lactate and 
inconsistent pH differences. Such a long-term differ- 
ence should appear as a compensated metatolic aci- 
dosis, and this was not demonstrated for twin B. 

With the use of sensitive biochemical indice:, differ- 
ences between firstborn and second-born twins favor- 
ing the firstborn are present, but their pathophysiologic 
features are not understood. The second twin clearly 
has less reserve to tolerate trauma or hypoxia at birth. 
Further studies are needed to elucidate the causes of 
the differences between twins and to recommend the 
optimal management of the second twin. 
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Discussion 


Dr. Wittram N. Speiiacy, Chicago, Illinois. A 
search to determine the pathophysiologic effects of in- 
trauterine crowding (with multiple fetuses) on preg- 
nancy outcome may also shed light on contro] mech- 
anisms for uterine blood flow, placental transfer, and 
fetal growth and development. Many clinical studies 
have demonstrated that the second fetus in twin preg- 
nancies is at increased risk for malpresentation, pro- 
lapsed cord, and operative delivery with all of their 
potential morbidity and mortality.’ The results of these 
studies have made obstetricians develop the manage- 
ment protocol for the second twin that all of us learned. 

Today Dr. Young and his associates presented us with 
new data on the “second” twin. Their prospective stud- 
ies of 80 twin sets with the use of both clinical and 
umbilical artery and vein blood gases suggests that the 
second-born twin is always disadvantaged in terms of 
blood oxygen, pH, and base deficit as well as Apgar 
scores. This seemed to be independent of abdominal 
versus vaginal delivery, time between delivery of in- 
fants, or zygosity. In this study, the “second” twin at 
cesarean delivery was not always the second presenting 
twin. While the trends were always constant, in some 
of the subsets the numbers were too small to achieve 
statistical significance. 

The article suggests three questions which I would 
like to ask Dr. Young: 

1. Individual twin results are rot presented, but the 
closeness of some of the means suggests there were 
many second twins who were in a better oxygen state 
than the first twin. Did you analyze these data in terms 
of a different three subsets, namely, where the second 
twin was better than, equal to, and worse than the first 
twin, to see what pregnancy characteristics might be 
different and therefore causally related to impairing 
the second twin? : 

2. In the cesarean section cases some of the “second” 
twins were the first infant presenting. Did you analyze 
this group separately to see if the important variable 
was presentation order or birth order? 

3. The important question is why and, in speculating 
on this, you suggest that increased uterine tone after 
contracting due to the removal of one infant could 
impair uterine blood flow enough to produce these 
results. Have you analyzed the status of the second twin 
in the cesarean section group where there were no trau- 
matic births to look at time interval between infants and 
second twin status? Theoretically if oxygenation de- 
creases after the first delivery then the longer the in- 
terval, the poorer the second infant will be. 
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Dr. RAPHAEL JEWELEWICZ, New York, New York. I 
have one comment and one question. If you have read 
the Bible you know that Rebekah was barren and Isaac 
prayed to the Lord who blessed her with twins. It is 
stated “the children struggled together within her.” 
When they were born, twin A was Esau, “And after 
that came his brother out, and his hand took hold on 
Esau’s heel” (Genesis 25). 

Thus twin B, Jacob, was trying desperately to be first. 
Who knows, maybe if the sequence of birth had been 
different, our world today would be different. 

The question relates to anesthesia. You have not men- 
tioned anything about anesthesia, which may be of con- 
siderable importance. How many of these patients were 
under‘anesthesia and what type? What was the duration 
of anesthesia? Is there any difference in the various 
. parameters that can be related to anesthesia? 

Dr. Jonn W. C. Jonnson, Gainesville, Florida. Dr. 
Young, did you study the umbilical arterial pH? Would 
this not be a better reflection of how the second twin 
tolerated any theoretical disadvantage? 

Dr. RicHARD PAUL, Los Angeles, California. Could 
Dr. Young please tell us the incidence of cesarean sec- 
tion in this twin study group of patients? What was the 
occurrence of preterm delivery of the low—birth weight 
infants, and was there a disproportionate contribution 
to: adverse outcome by the very small baby? 

Dr. FRANK CHERVENAK, New York, New York. How 
do these data relate to the very controversial issue, is 
breech delivery an acceptable way to manage the second 
twin in malpresentation? 

Dr. Jor Lerga Simpson, Chicago, Illinois. Were there 
any anomalies in any of the 80 sets of twins? That is a 
relatively large set not to have had at least one. If so, 
how were they handled? Were these data eliminated or 
what? 

Dr. Youn (Closing). The questions that Dr. Spellacy 
-asked confirmed that the thoughts I have been follow- 
ing up on are the same thoughts that the rest of you 
have. 

Dr. Spellacy is quite correct in what he surmised 
about the closeness of some of the means. It was some- 
thing that I was concerned about. Were these differ- 
ences in terms of incidence of some significance? We 
looked at the distribution of the biochemical differ- 
ences in terms. of which twin had a better result. Was 
it better in twin A, was it'better in twin B, or was it the 
same for both twins? When you break it down this way, 
and these are raw numbers, you still find that there is 
a statistically significant difference favoring twin A in 
Po, in the umbilical vein, Po, in the umbilical artery, 
Pco, in the umbilical vein, and Pco, in the umbilical 
artery. 

In the second question, there was a concern about 
the birth order as opposed to the presentation order, 
and we deliberately excluded the presentation order in 
` these cesarean section twins because we were focusing 
specifically on birth order. In the group of patients who 
had cesarean sections, the important thing was which 
baby was delivered first rather than which baby pre- 
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sented first. As Dr. Spellacy correctly stated, a very sub- 
stantial number of the babies were delivered in a birth 
order which differed from their presentation order. We 
did not separate these as a subset, and as we continue 
this study and have large enough numbers, it might be 
interesting to look at that particular question. However, 
in all of the other circumstances, we did have a pre- 
sentation order which coincided with birth order. 

It reminds me of a comment somebody once made 
when we discussed these data. They suggested that the 
proper way to handle this problem was always to deliver 
twin B first. 

With respect to Dr. Spellacy’s third question, regard- 
ing time interval, where there was a cesarean section 
with a prolonged time interval between twins, we did 
this analysis. I do not have the data here with me, but 
there was a relatively poor. regression analysis for long- 
term interval between first and second twin and dete- 
rioration. In other words, it appears that when you 
analyze the data for differences between twins in the 
range of 5 minutes or more, you can demonstrate a 
significant change, but as you extend the interval be- 
tween twins further and further, you do not get a pro- 


‘gressive deterioration. Perhaps the phenomenon is one 


which occurs rather rapidly and is not progressive, so 
other factors that we are concerned about with the sec- 
ond twin probably come into play when there are long 
intervals between twins. 

Certainly, in the studies reported, for example, on 
vaginal delivery of the first twin followed by abdominal 
delivery cf the second twin, the results are relatively 
poor for the second twin. This is usually because there 
are many other factors which come into play with a 
prolonged delay between twins. In the very interesting 
study by Evrard and Gold’ on this, pointing out a one 
fourth perinatal mortality with second twins delivered 
this way, I think we have a clear demonstration that 
factors such as premature separation of the placenta, 
anesthesia, and various other concerns become impor- 
tant after the initial few minutes. The phenomenon is 
no longer a physiologic one at that point. 

With respect to Dr. Jewelewicz’ question, to which my 
last remarks lead us, the consideration of anesthesia is 
something that we studied. I did not have the oppor- 
tunity to include all of the data that we have analyzed, 
but it does not make any difference whether the pa- 
tients have epidural anesthesia or local or pudendal 
anesthesia, and we did not have enough patients deliv- 
ered with general anesthesia to come to a specific con- 
clusion on, that. All of the differences between twins 
are consistently seen with the various kinds of anes- 
thetics that we did use. 

Dr. Johnson’s question about umbilical artery pH was 
something that I mentioned, as we did look at the um- 
bilical artery: pH. It was not significantly different in 
almost every instance. 

Dr. Paul asked about cesarean section. The fr equency 
of cesarean section with twins was about a half to two 
thirds, particularly with the small twins, and this, I 
think, is the drift of his question. I have the data com- 
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paring premature and term twins. There was a signif- 
icant difference in l-minute Apgar score, umbilical ve- 
nous pH, Po, in the umbilical vein and the umbilical 
artery, and Pco, in the umbilical vein. The term twins 
analyzed separately showed no significant difference in 
pH, significant difference in umbilical venous and um- 
bilical arterial POs, umbilical venous Pco,, and Apgar 
scores at 1 and 5 minutes. When these data were ana- 
lyzed in terms of premature and term twins the dif- 
ferences were still consistent. Twin A was still ahead. 
Dr. Chervenak’s question about breech delivery with 
the second twin is one to which I cannot give an au- 
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thoritative answer any more than all of you can at this 
particular moment. I would certainly suggest that gen- 
tle delivery, particularly for the small second twin who 
presents as a breech, is something that we must try our 
best ta accomplish. 

Finally, Dr. Simpson asked a question about anom- 
alies, In this particular series we excluded anomalies 
before we started looking at the data. 
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Influence of cytoplasmic steroid receptor content on prognosis 


of early stage endometrial carcinoma 


William T. Creasman, M.D., John T. Soper, M.D., Kenneth S. McCarty, Jr., M.D., Ph.D., 
Kenneth S. McCarty, Sr., Ph.D., Wanda Hinshaw, M.S., and Daniel L. Clarke-Pearson, M.D. 


Durham, North Carolina 


The clinicopathologic associations and effect on prognosis of cytoplasmic steroid receptor content were 
studied in 168 patients with clinical Stage | and [| endometrial carcinoma. Cytoplasmic estrogen receptor 
status was associated (p < 0.01) with histologic differentiation, nuclear differertiation, and histologic 
documentation of extrauterine metastases. Progesterone receptor status was related (p < 0.05) to histologic 
differentiation and histologic cell type, and combined estrogen receptor/progesterone receptor status 

was associated (p < 0.05) with histologic differentiation, peritoneal cytology, extrauterine metastases, and 
histologic cell type among the 105 patients who had determination of both estrogen and progesterone 
receptors. Single-factor analysis revealed significant {p < 0.05) effects of estrogen receptor status, 
progesterone receptor status, and estrogen receptor/progesterone receptor status on disease-free survival. 
All other clinicopathologic features significantly (p < 0.05) affected prognosis, except for peritoneal 
cytology. With use of stepwise regression analysis of proportional hazards, estrogen receptor, progesterone 
receptor, and combined estrogen receptor/progesterone receptor status were significant independent 
prognostic factors, replacing histologic assessment of glandular or nuclear differentiation in the models. 
These data suggest that receptor status of primary endometrial carcinomas provides important information 
relevant to tumor behavior-which complements the information provided by conventional clinicopathologic 


analysis. (AM J OBSTET GYNECOL 1985;151:922-32.) 


Key words: Endometrial cancer, steroid receptor, prognosis 


Cytoplasmic estrogen receptor— and progesterone 
receptor—binding proteins have been demonstrated to 
be necessary for steroid hormonal function in steroid 
target tissues and their malignancies. The presence of 
significant amounts of estrogen and progesterone re- 
ceptors has been shown to be important in determining 
prognosis and response to therapy for breast carcino- 
mas. Among gynecologic malignancies, the receptor 
content of endometrial carcinomas has been the most 
extensively studied. Documented associations of recep- 
tor content with histologic differentiation,’ * response 
. to therapy,'*? and possibly prognosis’ ° of endometrial 

carcinoma have been reported. Recently Martin et al. 
reported that the presence of cytoplasmic estrogen re- 
ceptors was a significant prognostic factor in determin- 
ing survival following primary therapy of 87 patients 
‘with endometrial carcinoma of all stages. 
The majority of women with endometrial carcinomas 
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are diagnosed and treated at an early clinical stage. 
Many cinicopathologic factors have been demon- 
strated to be of value in predicting prognosis of early 
endometrial carcinoma. These factors include histo- 
logic grade, depth of myometrial invasion, cervical in- 
volvement, presence of extrauterine and lymph node 
metastases, and presence of malignant cells in perito- 
neal washings.” Histologic subtypes and nuclear dif- 
ferentiation may also be important in determining 
prognosis of early endometrial carcinoma.” ” 

Although cytoplasmic steroid receptor content of pri- 
mary endometrial carcinoma may be an important 
prognostic factor, the data reported to date are incon- 
clusive. This study evaluates estrogen and progesterone 
receptor status as independent prognostic factors for 
early endometrial carcinoma while controlling for 
known clinicopathologic prognostic factors. 


Material and methods 


Two hundred seventeen patients with clinical Stage 
I and I] endometrial carcinoma treated at the Duke 
University Medical Center from 1976 through June, 
1982, were available for cytoplasmic steroid receptor 
analysis. Tumor specimens were obtained at the time 
of initial evaluation and therapy. The presence of tu- 
mor and histologic pattern were histologically con- 


‘firmed in the tissue specimen submitted for steroid re- 


ceptor analyses. Thirty-eight patients were excluded 


Volume 151 
Number 7 


because of insufficient tumor in the tissue sabmitted 
for receptor analyses, and two patients had p-ogester- 
one receptor analysis only. Nine patients with clinical 
Stage I or Il endometrial carcinomas had gross residual 
disease after primary therapy. The 168 patients with 
estrogen receptor and/or progesterone receptor data 
who were free of disease following primary therapy are 
the subject of this study. Treatment consistec of total 
abdominal hysterectomy and bilateral salping2-oopho- 
rectomy in all patients. One hundred thirty patients 
underwent selective pelvic and para-aortic lymphade- 
nectomies. Adjuvant radiation therapy, intrap2ritoneal 
chromic phosphate 32 instillation, and progestin ther- 
apy were utilized without regard to receptcr status. 
Patients were followed until recurrence or death from 
intercurrent disease. Median follow-up was 25 months 
(range, 1 to 74 months). 

Histology material. Pathology review was performed 
by two observers for categorization of tumor: without 
knowledge of receptor content or clinical course. Per- 
manent hematoxylin-eosin—stained sections “rom the 
tissue specimen submitted for receptor analyses were 
utilized to confirm malignancy. Histologic differentia- 
tion was categorized by International Federation of Gy- 
necology and Obstetrics (FIGO) criteria! into well-dif- 

-ferentiated, moderately differentiated, and poorly dif- 
ferentiated lesions. Nuclear differentiation wes graded 
on a scale of 1 to 4.’ Grade 1 nuclei were small and 
uniform in size with a regular chromatin pattern, 
whereas grade 4 nuclei were bizarre and pleo norphic, 
containing clumped chromatin and prominent, often 
multiple nucleoli. Grade 2 and 3 nuclei were inter- 
mediate in size and chromatin pattern. 

Lesions were classified into adenosquamoais carci- 
noma, adenoacanthoma, papillary adenocarcinoma, 
clear cell carcinoma, and adenocarcinoma. WEen squa- 


mous elements were identified, the lesions were clas- ` 


sified as adenosquamous carcinoma or ad=noacan- 
thoma, depending on the presence of malignant 
squamous elements or benign squamous metaplasia ac- 
cording to the classification of Ng and Reagar:.'° When 
more than 50% of a lesion was composed of papillary 
or clear cell elements, it was categorized as papillary 
adenocarcinoma or clear cell carcinoma, respectively.” 
Lesions without other specific histologic features were 
designated as adenocarcinoma. 

Additional surgical and histologic variables analyzed 
included extent of myometrial invasion, closest myo- 
metria] invasion to serosa, histologic documertation of 
extrauterine metastases, and peritoneal cytology. Cer- 
vical involvement of the hysterectomy specimen was 
characterized as none, invasion of endocervical glands 
only, or involvement of cervical stroma. 

Steroid receptor analyses. Cytoplasmic estrogen and 
progesterone receptor binding was analyzed on fresh 
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tissue or tissue fresh-frozen in liquid nitrogen by means 
of methods previously described.'? Sucrose density gra- 
dient analysis and multiconcentration analysis with use 
of dextran-coated charcoal were performed for both 
estrogen and progesterone receptors when sufficient 
tissue was available. Cytoplasmic estrogen receptor was 
identified by inhibitable binding in the 8S component 
of sucrose density gradient analysis, whereas proges- 
terone receptor was identified in the 6S component.’ 
Identification of receptor by dextran-coated charcoal 
analysis required demonstration of inhibitable, high- 
affinity (Ka < 107°) cytoplasmic binding analyzed by the 
methods of Woosley and Muldoon” and Scatchard." 
Frequently there was insufficient tissue for perfor- 
mance of all receptor assays. Previous reports have doc- 
umented correlation of the two methods of receptor 
analysis in endometrial carcinomas.” Therefore pre- 
cedence for assigning quantitative and qualitative re- 
ceptor binding was given to the sucrose density gradient 
analysis value, with its greater specificity for functional 
receptor.’ Cytoplasmic estrogen receptor content was 
determined for 168 patients, with 14 having only dex- 
tran-coated charcoal analysis. One hundred five pa- 
tients also had progesterone receptor analysis, with only 
dextran-coated charcoal analysis used for 32. For the 
purposes of this study, bindings of >10 fmol/mg of 
protein by sucrose density gradient analysis and >15 
fmol/mg of protein by dextran-coated charcoal analysis 
were considered to be positive. 

Statistical analysis. Multiple clinical and histologic 
variables were analyzed for association with estrogen 
and progesterone receptor binding by means of x’, 
Fisher's exact test (two-tail), and Pearson’s test for linear 
correlation where appropriate. Survival estimates 
were determined by use of the Kaplan-Meier product 
limit method based on the most recent clinical status.’ 
Deaths from intercurrent disease were considered 
censored observations according to clinical status of 
disease. The relative effect of clinicopathologic 
and receptor variables on survival were determined by 
means of Cox’s proportional hazards regression 
model.” 


Results 


One hundred sixty-eight patients had analysis of es- 
trogen receptors and 105 had analyses of both estrogen 
and progesterone receptors. The median age was 63 
years with a range of 30 to 92; 86% were older than 
50 years. The clinical stage was 1A for 102 (60.7%), 1B 
for 49 (29.2%), and II for 17 (10.1%) of the patients. 
Carcinomas were well differentiated in 67 (39.9%), 
moderately differentiated in 64 (38.1%), and poorly 
differentiated in 37 (22.0%) of lesions. Nuclear dif- 
ferentiation was similarly distributed, with 48 cases 
(28.5%) having grade 1, 63 (37.5%) grade 2, 48 (28.5%) 
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Table I. Correlation of cytoplasmic estrogen 
receptor with clinicopathologic prognostic 
factors in 168 patients with early endometrial 
carcinoma 













Estrogen 
receptor— 
positive 


Histologic differentiation 


Well differentiated 55 82 <0.01 
Moderately differentiated 40 72 
Poorly differentiated 17 46 
Nuclear differentiation grade 
l 38 79 
2 50 79 <0.01 
3 : 26 55 
4 3 33 
Histologic metastases 
No metastases 112 74 
Metastases 6 37 <0.01* 
Depth of myometrial invasion 
None 21 68 
Inner third 53 74 0.08 
Middle third 24 7l 
Outer third 20 65 
Clinical stage 
IA 73 72 
IB 35 7l 0.50 
I] 10-60 
Cervical involvement 
None 100 71 
Mucosa : 8 73 0.50 
Stroma 10 59 
Peritoneal cytology 
Not performed 6 86 
Negative 8&2 72 0.30 
Positive 30 64 
Histologic category 
Adenocarcinoma 76 75 
Adenoacanthoma 10 71 
Adenosquamous 20 71 0.20 
Papillary 9 53 
Clear cell 3 60 


*Fisher’s exact two-tail test. 


grade 3, and nine (5.5%) grade 4 nuclear differentia- 
tion. Lesions were subclassified as adenocarcinoma in 
101 cases (60.1%), adenoacanthoma in 14 (8.3%), ad- 
enosquamous carcinoma in 28 (16.7%), papillary ade- 
nocarcinoma in 17 (10.1%), and clear cell carcinoma in 
eight (4.8%). 

The cancer was limited to the endometrium in 31 
(18.5%) hysterectomy specimens; 72 (42.9%) had in- 
vasion into the inner third, and 65 (38.6%) beyond the 
inner third of the myometrium. Myometrial invasion 
extended to within 5 mm of the uterine serosa in 39 
(23.2%) of the specimens, while 129 (76.8%) had more 
than 5 mm of tumor-free myometrium from the serosa. 
Cervical involvement was not present in 140 (83.3%) 
hysterectomy specimens, was limited to the endocer- 
vical glands in 11 (6.5%), and extended into cervical 
stroma in 17 (10.1%). Peritoneal washings were ana- 
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Table II. Correlation of cytoplasmic 
progesterone receptor with clinicopathologic 
prognostic factors in 105 patients with early 
endometrial carcinoma 







Progesterone 
recepior— 
positive 


Histologic category 


Adenocarcinoma 47 76 
Adenoacanthoma 6 86 
Adenosquamous l4 78 <0.01 
Papillary 3 27 
Clear cell 2 29 
Histologic differentia- 
tion 
Well differentiated 33 82 
Moderately differen- , 23 60 <0.05 
tiated 
Poorly differentiated 16 59 
Stage 
IA 42 72 
IB 22 6l 0.50 
II 8 72 
Nuclear differentiation 
grade 
l 22 79 
2 27 73 0.30 
3 19 78 
'4 3 50 
Myometrial invasion 
None 12 75 
Inner third 30 68 0.70 
Middle third 16 61 
Outer third ' 15 75 
Cervical involvement 
None 59 67 
Mucosa 6 75 0.30 
Stroma 7 64 
Peritoneal cytology 
Not performed 5 83 
Negative 54 73 0.08 
Positive 13 52 
Histologic metastases 
No metastases 64 69 
Metastases 8 67 0.90 


lyzed in 161 patients, with 47 (28.6%) having malignant 
cytology. Pelvic and/or para-aortic lymph nodes were 
sampled in 130 patients; 14 (10.8%) of these patients 
had lymph node metastases. Histologic evidence of ex- 
trauterine metastases, exclusive of positive peritoneal 
cytology, was present in 16 (9.5%) patients. All patients 
were thought to be free of residual disease following 
primary therapy. 

Adjuvant therapy was individualized according to the 
presence of unfavorable surgical-pathologic features 
without regard for receptor status. All women in this 
study had total abdominal hysterectomy with bilateral 
salpingo-ocphorectomy. Pelvic and/or para-aortic se- 
lective lymphadenectomies were performed in 130 
(77.4%) women. Adjunctive external radiation therapy 
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was given to 40 (23.8%) patients. Postoperativ2 vaginal 
brachytherapy was used in 18 (10.7%) patients. One 
patient received preoperative internal and external ra- 
diation; steroid receptor analyses were performed be- 
fore therapy. Intraperitoneal radioactive chromic **P 
was utilized in 35 (20.8%) women who had malignant 
peritoneal cytology. Adjuvant progestin therapy was 
given to 12 (7.1%) women. Other adjuvant chemo- 
therapy was used in 3 (1.8%) patients. l 

Associations between clinicopathologic features. As 
expected, significant relationships were observed be- 
tween many of the clinicopathologic features previously 
reported to have prognostic importance for 2ndome- 
trial carcinoma. Histologic differentiation was strongly 
associated (p < 0.001) with nuclear differentiction, ex- 
tent of myometrial invasion, and histologic documen- 
tation of extrauterine metastases. Clinical stage, cervical 
involvement, and nodal metastases were less strongly 
associated with histologic differentiation (p < 3.05). Of 
the histologic subtypes of endometrial carcincmas, ad- 
enocarcinoma and adenoacanthoma tended to have 
better differentiated lesions whereas adenosquamous 
carcinoma, papillary adenocarcinoma, and clear cell 
carcinoma tended to have moderately or pcorly dif- 
ferentiated lesions. Histologic grade was not related to 
malignant peritoneal cytology or age. Nucleer differ- 
entiation was observed to have associations tnat were 
similar to those noted for histologic differentation. 

Depth of myometrial invasion was strongly associated 
(p < 0.001) with clinical stage, cervical invelvement, 
nodal metastases, and histologic documentation of ex- 
trauterine metastases, in addition to histologic and nu- 
clear differentiation. Depth of invasion was not asso- 
ciated with positive peritoneal cytology (p = 0.33). 
Clinical stage and extent of cervical involvement were 
both associated with depth of myometrial invasion and 
histologic documentation of metastases (p < 0 05). Age 
at diagnosis was related (p < 0.05) to depth of myo- 
metrial invasion but not (p > 0.05) with othe? clinico- 
pathologic features. 

The presence of malignant peritoneal cytology was 
not associated (p > 0.05) with histologic grade, nuclear 
grade, depth of myometrial invasion, clinical stage, or 
extent of cervical involvement. Seven of 15 (45.7%) of 
patients with histologic documentation of extrauterine 
metastases had positive peritoneal cytology compared 
to 40 of 153 (26.1%) patients with disease histclogically 
confined to the uterus, but this difference wa: not sig- 
nificant. 

Associations of receptor content with clinizopatho- 
logic features 

Estrogen receptor. Analyses of cytoplasmic estrogen re- 
ceptors were performed on 168 patients. Binding was 
determined by sucrose density gradient analysis in 154 
cases, while 14 had only dextran-coated charcoal anal- 
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Table III. Correlation of cytoplasmic estrogen 
and progesterone receptor status with 
clinicopathologic prognostic factors in 105 
patients with early endometrial carcinoma 









Estrogen 
receptor and 
progesterone 

receptor— 
positive 


Histologic differentia- 


tion 
Well differentiated 28 70 
Moderately differen- 21 55 <0.05 
tiated 
Poorly differentiated 1k 4l 
Peritoneal cytology 
Not done 4 67 
Negative 47 63 <0.05 
Positive 9 36 
Histologic metastases 
No metastases 57 61 
Metastases 3 25 <0.05* 
Histologic category 
Adenocarcinoma 38 61 
Adenoacanthoma 6 86 <0.05° 
Adenosquamous 12 67 
Papillary 3 27 
Clear cell 1 14 
Stage 
IA ; 36 62 
IB 18 50 0.50 
ll 6 54 
Nuclear differentiation 
grade 
l 18 64 
2 24 65 0.10 
3 16 48 
4 l 17 
Myometrial invasion 
None 9 56 
Inner third 27 6l 0.70 
Middle third 12 48 
Outer third 12 60 
» Cervical involvement 
None 50 58 
Mucosa 5 62 0.70 
Stroma 5 45 





*Fisher’s exact two-tail test. 


ysis determination of estrogen receptor content. Pres- 
ence of estrogen receptors was significantly (p < 0.01) 
associated with histologic differentiation, nuclear dif- 
ferentiation, and histologic documentation of extra- 
uterine metastases (Table I). Cytoplasmic estrogen re- 
ceptor content was not related (p > 0.10) to clinical 
stage, depth of myometrial invasion, cervical involve- 
ment, or peritoneal cytology. Fewer estrogen receptor— 
positive lesions were observed among papillary ade- 
nocarcinoma and clear cell carcinoma subtypes, but this 
trend was not significant. 

Progesterone receptor. Analyses of cytoplasmic proges- 
terone receptors were performed on 105 of 168 pa- 
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-Table IV. Log-rank analysis of disease-free 
survival by receptor status and clinicopathologic 
features 


Estimated . 
2yr 


survival 


Variable (%) p 





- Estrogen receptor status 


(n = 168) 
Positive | ; 90 <0.01 
Negative 67 

Progesterone receptor sta- 
tus (n = 105) ' 
Positive 92 <0.001 
Negative £ 56 

Estrogen and progesterone 
receptor status 
(n = 105) 
Both positive 94 <0.01 
Other 66 

‘Stage (n = 168) ' 
IA 92 
IB | 88 <0.05 ._ 
Il 64 

Histologic differentiation i 
(n = 168) ' 
Well differentiated . 92 . 
Moderately differen- 78 <0.05 : 
tiated 
Poorly differentiated 72 

Nuclear differentiation 
grade (n = 168) 
l 88 
2 PORE 92 <0.01 
3 and 4 68 

Myometrial invasion 
(n = 168) f 
Endometrium only 92 i 
Inner third ' 92 <0.001 
Middle third : 77. 
Outer third ; 54 

Cervical involvement 
(n = 168) f 
None ` 90 
Mucosa only 100 <0.05 
Stroma : 28 

Histologic documentation : - 
of extrauterine metasta- 
sis (n = 168) 
No metastases 88 ; 
Metastases 44 <0.001 

Histologic category 
(n = 168) 
Adenoéarcinoma, adeno- 92 
acanthoma, adenosqua- à 
mous carcinoma 
Papillary adenocarci- 42 <0.01 
noma, clear cell carci- 
noma 

Peritoneal cytology 
(n = 161) 
Negative 85 
Positive 69 >0.20 


tients; 32 of these determinations were performed by 
dextran-coated charcoal analysis alone. Fhe remaining 
73 specimens were examined by sucrose density gra- 
dient analysis. Distribution of progesteronė receptors 
' was associated (p > 0.05) with histologic subtypes and 
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histologic differentiation {Table II). Clinical stage, : 
nuclear differentiation, depth of myometrial inva- . 
sion, cervical involvement, peritoneal cytology, and 
histologic documentation of extrauterine metastases . 
were not associated (p > 0.10) with progesterone re- 
ceptors. 

Estrogen and progesterone receptor. One hundred five 
patients had determination of both estrogen and 
progesterone receptor status. Cytoplasmic estrogen 
and progesterone receptor status were significantly 
(p < 0.01) associated: 60 (57.1%) of the lesions were 
estrogen and progesterone receptor negative, 13 
(12.4%) were estrogen receptor positive and proges- 
terone receptor negative, 12.(11.4%) were estrogen re- 
ceptor negative’ and progesterone receptor positive, 
and 20 (19.0%) were estrogen and progesterone re- 
ceptor negative. The presence of significant estrogen 
and progesterone receptors was observed to correlate 
(p < 0.05) with histologic differentiation, peritoneal cy- 
tology, histologic documentation of extrauterine me- 
tastases, and histologic category (Table III). Clinical 
stage, nuclear differentiation, extent of myometrial in- 
vasion, and cervical involvement were not associated 
(p > 0.10) with receptor status. Papillary and clear cell 
carcinoma subtypes tended to have a much lower pro- 
portion of estrogen and progesterone receptor—posi- 
tive lesions. Only one of 17 (14.4%) and three of 11 
(27.3%) of clear cell carcinoma and papillary adeno- 
carcinoma cases respectively had significant estrogen 
and progesterone receptor binding compared to 56 of 
87 (64.4%) of other histologic categories of endometrial 
carcinoma. 

Clinicopathologic features, steroid receptors, and 
disease-free survival. Since the patient population in 
this study had early stage endometrial carcinoma and ` 
were without evidence of disease following primary 
therapy, the overall survival “was predicted to be 
good. Therefore, disease-free survival was estimated 
by means of the Kaplan-Meier life-table and utilized to 
assess prognosis in these patients. There were 26 re- 
currences among the 168 patients who had estrogen 
receptor status determined and 17 recurrences in the 
subgroup of 105 patients who had both estrogen and 
progesterone receptor status determined. Overall sur- 
vival closely paralleled disease-free survival in this 
study. 

When clinicopathologic prognostic variables were an- 
alyzed separately, each demonstrated a significant 
(p < 0.05) effect on disease-free survival (Table IV) ex- 
cept for peritoneal cytology. However, the majority of 
patients with positive cytology received chromic” P. Cy- 
toplasmic receptor content had a significant effect on 
disease-free survival: when estrogen receptor status, 
progesterone receptor status, and combined estrogen 
receptor/progesterone receptor status were analyzed | 
separately, patients with receptor-positive lesions had 
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Fig. 1. Disease-free survival in 168 patients with Stages I and II endometrial carcinoma by estrogen 
receptor (ER) status. Patients with estrogen receptor—positive lesions had significantly better prog- 
nosis than patients with estrogen receptor—negative lesions (p < 0.01). 
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Fig. 2. Disease-free survival in 105 patients with Stages I and I] endometrial carcinoma by proges- 
terone. receptor (PR) status. Patiencs with progesterone receptor—positive lesions had significantly 
better prognosis than patients with progesterone receptor—negative lesions (p < 0.001). 


significantly better disease-free survival than patients 
with receptor-negative lesions (Figs. 1 to 3). Further- 
more, the survival advantage of receptor-p9sitive le- 
sions was retained within every other clinicopathologic 
category. 
Stepwise proportional hazards regression analysis” 


was utilized to assess the relative effects of cliracopatho-. 


logic and receptor variables on disease-free survival. 
Receptor status was a significant independent prog- 
nostic factor whether defined by estrogen receptor sta- 
tus in the total group of 168 patients and eitner estro- 
gen receptor/progesterone receptor status cr proges- 


terone receptor status alone in the subset of 105 
patients with determinations of both receptors. With 
use of the Cox modeling technique the cervical involve- 
ment, age, estrogen receptor status, and extrauterine 
metastases were the variables selected as describing the 
likelihood of recurrence among the group of 168 pa- 
tients with estrogen receptor data (Table V). Age as an 
univariable factor was not significant in regard to prog- 
nosis in either the group evaluated for estrogen recep- 
tor or estrogen receptor/progesterone receptor status 
but did assume importance in the Cox model. Among 
the 105 patients with both estrogen and progesterone 
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Fig. 3. Disease-free survival in 105 patients with Stages I and I] endometrial carcinoma by estrogen 
receptor and progesterone receptor status. Patients with estroger. receptor/progesterone receptor— 
positive lesions had significantly better prognosis than patients in whom one or both receptors were 


negative (p < 0.01). 


_ receptor data, both progesterone receptor and estrogen 
receptor/progesterone receptor status were selected as 
„significant independent prognostic factors (Table VI). 
When compared to progesterone receptor status, es- 
trogen receptor status alone did not add significant 
prognostic information to the model in this smaller 
group of patients. Receptor status remained a signifi- 
cant prognostic factor when the analysis was restricted 
to patients with disease histologically confined to the 
uterus. Similar modeling performed without receptor 
data demonstrated that nuclear differentiation became 
a significant independent prognostic factor. 


Comment 


Cytoplasmic steroid receptor content of breast car- 
cinoma is an important independent factor in deter- 
mining prognosis after primary therapy.'* Several pre- 
vious studies have demonstrated relationships between 
receptor content and histologic differentiation in en- 
dometrial carcinomas.'* Although some have sug- 
. gested an improved prognosis for receptor-positive le- 
sions," ê no previous study has analyzed estrogen or 

progesterone receptors as independent prognostic fac- 
tors when controlling for the effects of conventional 
histopathologic prognostic factors. In this study, cyto- 
plasmic estrogen and progesterone receptor status of 
the primary lesions were demonstrated to be significant 
prognostic factors in Stages I and II endometrial car- 
cinomas. . 
Steroid receptor status was strongly associated with 
‘several known clinicopathologic prognostic factors," 
especially histologic differentiation. With use of recep- 


tor status as the sole discriminating factor, the disease- 
free survival was dependent on receptor status (Figs. 
1-3). Disease-free survival was improved for estrogen 
receptor—positive, progesterone receptor—positive, and 
estrogen receptor/progesterone receptor—positive le- 
sions when evaluated separately within each clinico- 
pathologic category. When Cox stepwise regression’ 
analysis” was performed for the entire group of pa- 
tients, estrogen receptor status was observed to be an 
important independent variable for predicting survival. 
Similar modeling for the group of patients who had 
determinations of both estrogen and progesterone re- 


. ceptors revealed that progesterone receptor and estro- 


gen receptor/progesterone receptor status were essen- 
tially equivalent as' independent risk factors. When 
controlled for progesterone receptor status, estrogen 
receptor status lost prognostic significance in the re- 
stricted model. Furthermore, receptor status retained 
significance as an independent prognostic factor when 
the model was further restricted to patients with disease 
limited to the uterus. When receptor status was elimi- 
nated from the model, nuclear differentiation became 
an independent prognostic factor. Therefore, knowl- 
edge of estrogen or progesterone receptor status re- 
placed conventional histologic determination of differ- 
entiation for predicting time to subsequent recurrence. 

As has been previously reported, the estrogen and 


_progesterone receptor content of endometrial carci- 


nomas were related.'* Combined estrogen receptor 
and progesterone receptor status were strongly related 
to histologic differentiation: 70% of well-differenti- 
ated, 55.3% of moderately differentiated, and 40.8% 
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Table V. Cox multivariant stepwise proportional hazards model of prognostic factors in 168 patients with 


cytoplasmic estrogen receptor status 





Cervical involvement 

Age (linear) 

Extrauterine metastases 
Estrogen receptor—positive status 


0.44 0.0023 
0.02 0.0092 
0.48 0.0467 
0.43 0.0149 


Table VI. Cox multivariant stepwise proportional hazards model of prognostic factors in 105 patients with 


cytoplasmic estrogen and progesterone receptor status 


Progesterone receptor—positive status* 
Cervical involvement 

Age (linear) 

Extrauterine metastases 


2.43 0.58 <0.0001 
1.5] 0.56 -0.0068 
0.07 0.03 0.0130 
1.39 0.59 0.0175 


*Estrogen receptor/progesterone receptor statu: was equivalent to progesterone receptor status in model but lost significance 


when controlled for progesterone receptor status. 


of poorly differentiated lesions were estrogen recep- 
tor positive/progesterone receptor positive (p < 0.05) 
whereas 10% of well-differentiated, 18.4% cf moder- 
ately differentiated, and 33.3% of poorly differentiated 
lesions were estrogen receptor negative/prozesterone 
receptor negative (p < 0.05). Divergence of receptor 
status (estrogen receptor positive/progesterane recep- 
tor negative or estrogen receptor negative/progester- 
one receptor positive) was less frequently observed and 
occurred in 20% to 25% of lesions, regardless of his- 
tologic differentiation. Significant levels of cne recep- 
tor with negligible levels of the other may indřate func- 
tional defects in normal mechanisms of celular hor- 
monal regulations." Significant levels of progesterone 
receptor may be a marker for functional estrogen re- 
ceptors that are not detected, as has been observed in 


some breast carcinomas.'* This may explain he obser- - 


vation that progesterone receptor status or combined 
estrogen receptor/progesterone receptor status was 
more important in predicting disease-free survival than 
estrogen receptor status alone. Unfortunately, all pa- 
tients in this study did not have determinations of both 
receptors; therefore this apparent difference may be 
due to unrecognized bias in the selection cf patients 
who had analysis of both estrogen and prcgesterone 
receptors. 

Other clinicopathologic features were cor firmed to 
be important prognostic factors for early erdometrial 
carcinoma in this study and were demonstrated to be 
closely interrelated. The presence of malignant peri- 
toneal cytology was not observed to be a poor prog- 
nostic feature in these patients. However, 35 of 47 
(74.5%) with positive cytology received intraperitoneal 
chromic “P as specific therapy for malignant peritoneal 
cytology.’ Additionally, 38 patients with negative peri- 
toneal cytology were excluded from this analysis be- 


cause of insufficient tumor in the tissue specimen an- 
alyzed for receptor status. None of those patients ex- 
perienced recurrence. Therefore this study does. not 
assess the effect of untreated malignant peritoneal cy- 
tology on prognosis in patients with early endometrial 
carcinoma. 

Preliminary data suggest a relationship between cy- 
toplasmic steroid receptor content and response to hor- 
monal therapy of endometrial carcinoma" *>* similar to 
that demonstrated for breast carcinoma. A large pro- 
portion of receptor-positive lesions respond to pro- 
gestin therapy compared to few receptor-negative le- 
sions.'*:* It is presently unknown whether the original 
receptor status remains constant in recurrent and met- 
astatic lesions or whether therapy alters receptor status 
and function. Knowledge of both estrogen receptor 
and progesterone receptor status appears to be more 
discriminant in predicting response to hormonal ther- 
apy in breast carcinomas," but sufficient numbers of 
patients with endometrial carcinomas have not been 
studied to determine whether knowledge of estrogen 
receptor and progesterone receptor status is more im- 
portant than either estrogen receptor or progesterone 
receptor status alone. , 

One of the limitations of current steroid receptor 
technology is the fact that dextran-coated charcoal anal- 
ysis and sucrose density gradient analysis measure re- 
ceptor content of whole’ tissue homogenates. These 
techniques therefore provide no intrinsic information 
about the location of estrogen or progesterone receptor 
in epithelial or stromal components of endometrial car- 
cinomas and contaminating benign tissues. The recent 
development of a reliable monoclonal antibody specific 
for human estrogen receptor (H222ySp) and utilizing 
peroxidase-antiperoxidal staining has allowed quanti- 
tative and qualitative identification of estrogen receptor 


930 Creasrnan et al. 


content of various tissue components in endometrial 
carcinomas. Preliminary evaluation notes an excellent 
‘correlation of the monoclonal receptor with sucrose 
density gradient analysis and dextran-coated charcoal 
-analysis. Future utilization of immunohistologic tech- 
niques for determination of estrogen receptor and pro- 


“. gesterone receptor status should allow a more precise 


correlation of receptor content with clinical behavior 


*-* of endometrial carcinomas. 


_ > Based on the results of this study, we recommended 
` that steroid receptor status should be obtained on all 
_. primary endometrial carcinomas with the possible ex- 
a ception of grade 1 lesions. Evaluation of receptor con- 


‘tent not only allows a better prediction of. prognosis | 


than histologic assessment of differentiation, but it also 
may be helpful in predicting responses to therapy at 
_ the time of a future recurrence. Further studies eval- 
uating the effect of adjuvant therapy in primary treat- 
ment of high-risk patients with endometrial carcinomas 
should take into account receptor status as an inde- 
pendent prognostic factor. Finally, study of cytoplasmic 
‘ steroid receptor content allows insight into the cellular 
_ regulation of malignancies and may help to explain why 
` individual lesions do not always behave in a manner 
predicted by conventional histopathologic techniques. 
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Discussion 


Dr. SAUL B. Gusserc, New York, New York. I am 
pleased with the opportunity to discuss this excellent 
paper by Dr. Creasman, the Drs. McCarty, and their 
colleagues that presents the steroid receptor status of 
endometrial carcinoma as an independent variable with 
important prognostic value. The steroid biochemistry 
is carefully done, as one expects from these laboratories 
at Duke University, and the statistical treatment of re- 
sults is sophisticated, enabling the assayer to bring rel- 
atively small numbers to significance. 

My pleasure with this study does not mean that I 
have failed to note some interesting and unusual as- 
pects that seem to require clarification: (1) The use of 
the term “early clinical stage” refers, I presume, only 


‘to the International Federation of Gynaecology and 


Obstetrics stage, for biologically these tumors may be 
advanced while remaining clinically local. (2) The term 
“no residual disease,” given 10.8% positive nodes and 
28.6% with malignant cells in peritoneal washing, 
clearly must refer to gross macroscopic disease. (3) “Cy- 
toplasmic receptor” must mean cytosol receptor, the 
soluble fraction of the cytoplasm after the nucleus, 
membranes, Golgi, etc., are spun down. (4) Selective 
lymphadenectomies were performed in 130 of these 
168 patients, suggesting that some were performed as 
a routine matter rather than for specific cause. 

While it is clear that some subgroup numbers are too 
small to express as percentages, it is notable in this series 
that only 40% of the whole group are described as well 
differentiated, which seems low for this disease, while 
the so-called virulent group, including adenosqua- - 
mous, papillary, and clear cell tumors, constitute 31.6%, 
which seems high. I am among those who have prob- 
lems distinguishing some of these subgroups histolog- 


‘ically in my own material. 


One cannot quarrel with the use of 10 to 15 fmol of 
steroid receptor per milligram of protein as the cut-off 
point between negative and positive, but one should 
recognize this as an arbitrary standard, for some studies 
use lower points of distinction and others use 50 fmol 
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as possibly in greater conformity. with the necessities of 
normal cycling tissue change. Indeed, the last word 
about steroid metabolism and receptor technology has 
not been spoken, for considerations of nuclear binding, 
enhancement of binding by cyclic nucleotides, nor- 
epinephrine, and melatonin, and decline with insulin 
have been reported in current studies.’ State-of-the-art 
technology must be used, of course, for-clinical inves- 
tigation, and that has been done well here. 

I regard this study as a significant contribution, not 
so much for the finding that receptor status (particu- 
larly progesterone receptor positive and estrogen res 
ceptor and progesterone receptor positive) is an in- 
dependent variable for prognosis; the power of histo- 
logic differentiation, in this respect, is about as great, 


easier. to assay, and less expensive technically, and even’ 


obesity may be a respectable prognosticator. However, 
I regard the finding that 40.8% of the poorly differ- 
entiated tumors were estrogen receptor positive/pro- 
gesterone receptor positive and that some with deep 
myometrial invasion and some papillary and clear cell 
tumors were receptor positive as very important for 
treatment. Progesterone receptor studies to date have 
frustrated some of us eager for a new approach to the 
more malignant carcinomas of the endometrium, for 
in general they have shown the presence of receptor 
in the more easily-cured, well-differentiated tumors 
and the absence of receptor in the undifferentiated, 
with clear correlation of the benefit of hormonal treat- 
ment with receptor presence. Dr. Creasman’s study, on 
the other hand, offers hope for improved treatment of 
these more difficult problem patients, and the new- 
found ability to manipulate progesterone receptor sup- 


plements this hope. In this carefully studied cohort of 


patients it is a most significant finding. 


Finally, I have been told that total happiness requires l 


perfect health and no memory. Unfortunately, I do not 

_ qualify. I was not surprised by the result reported in 
this fine study, for one must expect that tumor tissues 
that share the biochemical properties of the host tissué 
will be less virulent. In simpler times by simpler. cyto- 
chemical methods we demonstrated this phenomenon 
some years ago, and we referred to the difference ‘be- 
tween dependent tumors and autonomous tumors.’ I 
mention this instance of déja vu only to congratulate 
Dr. Creasman and to offer him another reference for 
his bibliography. , 
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Dr. ROBERT B. JAFFE, San Francisco, California. I 
have two endocrinology questions that this paper 
raised. 

I would like to remind the audience of the work of 
Gerald Cunha, who has demonstrated that while the 
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end.result of steroid action may be on the epithelium, 
that action may be exerted via the mesoderm. There- 
fore, we should not look only at the epithelium for the 
mechanism of action of these steroids. i 

In regard to cytoplasmic receptors, Dr. Siiteri in the 
1970s demonstrated, and it has been recently con- 


firmed by two other outstanding laboratories, that there - -` 


may be very little physiologic significance of receptors 
in the cytoplasm, and that it is the nuclear receptors 
for steroids which really are the major receptors that>. 
need to be borne in mind. 

~ Dr. SEYMOUR ROMNEY, New York, New York. Are 
there any data in your study which would allow usto 
give all patients who have endometrial carcinoma, pos- | 
sibly with the exception of Stage I, grade 1 lesions, some * 
progesterone either before or after instituting primary 
therapy, bearing in mind that progesterone may be 
helpful-in inducing estrogen receptors? 

Dr. ARTHUR L. HERBST, Chicago, Illinois. Based on 
studies at the Ben May laboratory in our institution and 
also on some work in our department looking at mono- 
clonal antibodies by means of both light microscopy and 
ultrasound techniques, these antibodies, as Dr. Creas- 
man pointed out, will react against the steroid recep- 
tors in endometrial tissue and also against some of 


_ the receptors that are in some of the ovarian epithelial 


tumors. 

What this seems to show is not only heterogeneity of 
the tumor tissue but also that the localization of the 
staining is almost completely within the nucleus, so that 
much of what we have been calling cytoplasmic receptor 
for years may, in fact, not be cytoplasmic but just nu- 


-clear receptor that has shaken ‘oose during the ho- 


mogenization process. 
Dr. CARMEL J. COHEN, New York, New York. The 


_ 40% receptor-positive distribution in the grade 3 le- 


sions is a finding that I found surprising. Was the sur- 
vival rate in the grade 3 patients a function of receptor 
positivity? The second question is: Do you have any 
data on receptor changes in any of the recurrences? 

Dr. J. DonaLD Wooprurr, Baltimore, Maryland. I 
noted that there was a relationship between age and 
survival in this study. I wonder if there is any difference 
in the histology of these tumors because there is more 
than one type of endometrial cancer. There is one type 
that occurs in women in the menopausal and peri- 
menopausal years; this type is estrogen dependent. The 
one that occurs in women in the seventh and eighth 
decade is usually poorly differentiated and probably 
has a different basis for its genesis. 

Was there any difference in the tumor type as related 
to the age of the patient? 

Dr. SAMUEL SOLOMON, Montreal, Quebec, Canada. 
The basis for doing progesterone and estrogen recep- 
tor studies is to try to do the same thing for the en- 
dometrium that has been done for the breast. If you 
look at the history of breast tissue receptor studies, the 
difficulties seen in this study were seen earlier in the 
breast studies. 

Although the pharmacologists disagree, I have al- 
ways viewed receptors as operational terms. No one has 
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ever isolated a receptor. You make receptors by spin- 
ning tissues as Dr. Jaffe said, and by doing so, you may 
dislodge them or you may make a fraction that is pres- 
_. ent in both the cytoplasmic soluble and in the nucleus. 


But for thé sake of these studies, it makes no difference 


whether itis biologically significant or not, because what 
you are trying to do is to get a number ‘that you can 
relate to prognosis. In the case of the breast studies, 
that has worked out very well. 

The cutoff is not important either, because in the 
breast. studies we used to argue about 5, fmol per mil- 
ligram of protein versus 20 fmol as a cutoff. Some 
investigators used 6 fmol, but in the end it made no 
difference because we realized later that if you had a 
value below 30 fmol, you were in trouble with a 


. primary breast cancer, and that was the important — 


finding. 

I urge you to press on and, if you are going to use 
monoclonal antibodies, see whether you can raise your 
own antibodies against endometrial receptors. Do not 
use breast tissue, because that'may not be the same. 

Dr. CREASMAN (Closing). Several of the’ questions 
raised were related to methodology and terminology. 
The International Federation of Gynaecology and Ob- 


stetrics staging was used. We took some, liberty with ` 
' some definitions, although still strictly following the - 


clinical stage (FIGO) but possibly not surgical staging. 
We stated that there was no disease remaining after 
surgery if gross disease was not present even if there 
were patients with malignant cells in the peritoneal cy- 
tology or metastasis to the-lymph nodes. I think four 


_ or five patients with positive lymph nodes but also with. ` 


‘ residual gross disease were excluded from this study. | 
A comment was made concerning the fact that only 
three-fourths of our patients had lymphadenectomies. 
From previous studies, we noted that only 1% to 2% 


of grade 1 lesions had lymph node metastasis; although: | 
‘at one time we did selective lymphadenectomy on these ' 


patients, we now limit this | to those with grade 2 2 and 3 
lesions only. 
Forty percent of our ieee did have grade | le- 


sions; this is about what we have seen in previous data. 


from our institution. Since our practice is a referral 
one, this probably accounts for a lower RRR than re- 
ported by other authors, 


The problem with subtypes is certainly very evident. 


We asked two independent pathologists to review all of 
the pathologic material. For papillary and clear cell tu- 
mors at least 50% of the tumor was required to have 
that particular cell component in order to pe classified 
in those categories. 

Your remark about our level of femtomoles required 
to qualify as “positive” is certainly pertinent. Our ste- 
roid receptor laboratory, run by the Drs. McCarty, has 
had a long experience with breast as well as gynecologic 
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malignancies and the femtomole levels chosen for pos- 
itive and negative level are based on this extensive ex- 
perience. 

An appropriate question was raised as to whether or 
not receptor status was really more useful than differ- 
entiation with regard to prognosis or was just another 


` additional bit of information. In this study, nuclear 


grade was much more important than FIGO grade. In 


‘many pathology laboratories even FIGO grade is not 
‘routinely given on the pathology report. I think it 


would be somewhat naive to believe that we will get a 
nuclear grade; therefore receptor analysis may be the 
answer. The cost of receptor analysis is actually less than 
what. is charged for the pathology analysis, which is 
something that should be considered. Receptors are a 
better discriminator than is grade. 

Several comments were made concerning the recep- 
tor technique itself. As noted in the manuscript, cytosol 
cytoplasmic receptors were evaluated in the study. It is 
true the-effects of receptors are probably related to 


. their nuclear activity, Certainly. the staining we are 
seeing with the monoclonal technique is nuclear and 


not cytoplasmic. These newer techniques are going to 
change, we think, our whole concept of receptor tech- 
nology. We will be. able to evaluate the heterogeneity 
of tumors among other things. 

There was'a remark, at least intimated, about ma- 
nipulating hormone receptors. We have been evaluat- 
ing this possibility in the nude mouse model. Estrogen 
receptor—negative tumors have been made estrogen re- 
ceptor—positive with exogenous hormones. We feel this’ 


_may have tremendous implications, not only in endo- 


metrial cancer, but possibly in ovarian cancer which also 
has receptors. In this latter malignancy we need all the 
help we can get. If we can manipulate receptors and 
take this capability from the laboratory to the patient, 
then we may be able to make a tremendous stride 
forward.. 

Dr. Cohen asked about the 40% positive receptors in 
grade 3.lesions and whether this related to survival. 
The current data are still being analyzed, but in pre- 
vious studies as well as preliminary evaluation of this 
material, receptors did predict survival even within the 
poorly differentiated lesions. 

We have some information concerning receptor data 
and recurrent lesions. Although the numbers are small, 
we have a >90% positive relationship with regard to 
hormone. (progestin) therapy response and receptor: 
status. 

Dr. Woodruff asked about age as a prognostic factor. 
As a univariable factor it did not appear to be important 


‘but became significant when applied to the Cox (mul- 


tivariant) analysis. The relationship of histologic sub- 
type and prognosis appear to be more discriminated 
when receptors are also considered. 
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WARNING: 
1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE 
RISK OF ENDOMETRIAL CARCINOMA. 

Three independent case control studies have shown an increased 
tisk of endometrial cancer in postmenopausal women exposed to ex- 
agenous estrogens for prolonged periods.'-* This risk was indepen- 
dent of the other known risk factors for endometrial cancer. These 
studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight dif- 
ferent areas of the United States with population-based cancer 
reporting systems, an increase which may be related to the rapidly 
expanding use of estrogens during the last decade.‘ 

The three case control studies reported that the risk of endometri- 
al cancer in estrogen users was about 4.5 to 13.9 times greater than 
in nonusers. The risk appears to depend on both duration of treat- 
mant? and on estrogen dose. in view of these findings, when estro- 
gens are used for the treatment of menopausal symptoms, the lowest 
dose that will control symptoms should be utilized and medication 
should be discontinued as soon as possible, When prolonged treat- 
ment is medically indicated, the patient should be reassessed on at 
least. a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study 
Suggests that cyclic administration of low doses of estrogen may 
carry less. risk than continuous administration;® it therefore appears 
prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is impor- 
tant, in all cases of undiagnosed persistent or recurring abnormal 
vaginal bleeding, adequate diagnostic measures should be underta- 
ken to rule out malignancy. 

There is no evidence at present that “natural” estrogens are more 
or fess hazardous than “synthetic” estrogens at equiestrogenic doses. 


2. OGEN SHOULD NOT BE USED DURING PREGNANCY. 

According to some investigators, the use of female sex hormones, 
both estrogens and progestagens, during early pregnancy may se- 
riously damage the offspring. Studies have reported that females ex- 
posed in utero to diethylstithestrol, a non-steroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.>-* in one of these studies, 
this risk was estimated as not greater than 4 per 1000 exposures.” 
furthermore, there are reports that a high percentage of such ex- 
‘posed. women (from 30 to 90 percent) have been tound to have vagi- 
nat’ adenosis,“ >? epithelial changes of the vagina and cervix. Àl- 
though these reported changes are histologically benign, the inves- 
tigators have not determined whether they are precursors of adeno- 
carcinoma, 

Several. reports suggest an association between intrauterine expo- 
sure to. female sex hormones and congenital anomalies in the offspr- 
ing, including heart defects and fimb reduction defects.!5"* One 

i|: case control study! estimated a 4.7 fold increased risk of limb re- 

‘duction defects: in: infants exposed in utero to sex hormones (oral 

contraceptives, hormone withdrawal tests for pregnancy, of attempt- 

ed treatment: for threatened abortion). Some of these exposures 

„were very short and involved only:a few days of treatment. The data 

suggest. that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000, 

In the past, female sex hormones have been used during pregnan- 
cy in. an-attempt to treat threatened or habitual abortion. UGEN has 
not been studied for these uses, and therefore should not be used 
during pregnancy. There is no evidence from well controlled studies 
that progestogens are effective for these uses. 

W OGEN (estropipete tablets) is used during pregnancy, or if the 
patient becomes pregnant while taking this drug, she should be ap- 
prised of the potentia! risks to the fetus, and the question of continu- 
ation of the pregnancy should be addressed. 





INDICATIONS 
OGEN (estropipate tablets) is indicated for the treatment of estrogen defi- 
ciency associated with: 

1. Moderate to severe vasomotor symptoms of menopause, (There is 
no evidence that estrogens are effective for nervous symptoms or depres- 
sion which might occur during menopause, and they should not be used to 
treat these conditions,} 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5.. Female castration. 

6. Primaty ovarian failure. 

OGEN (ESTROPIPATE TABLETS) HAS NOT BEEN TESTED FOR 
EFFICACY FOR-ARY PURPOSE DURING PREGNANCY, SINCE ITS 
EFFECT UPON THE FETUS IS UNKNOWN, IT CANNOT BE 
RECOMMENDED FOR ANY CONDITION DURING PREGNANCY (SEE 
BOXED WARNING). 


CONTRAINDICATIONS 
OGEN should not be used in women with any of the following conditions: 
4. Known or suspected cancer of the breast. 
2. Known or suspected estrogen-dependent neoplasia. 
3. Known or suspected pregnancy (See Boxed Warning). 
4, Undiagnosed abnormal genital bleeding. 
5. Active thrombophlebitis or thromboembolic disorders, 
6, A past history of thrombophtebitis, thrombosis, or thromboembolic 
disorders associated with previous estrogen use. 


WARNINGS 

4. induction of malignant neoplasms. Long-term continuous administra- 
tion-of natural and synthetic estrogens in certain animal species has been 
reported by some investigators to increase the frequency of carcinomas ot 
the breast, cervix, vagina, and liver. There is now evidence that estrogens 
increase the risk of carcinoma of the endometrium in humans, (See Boxed 
Warning). 

At the present time there is no satistactory evidence that estrogens 
given to postmenopausal women increase the tisk of cancer of the 
breast?” although a recent iong-term followup of a single physician's prac- 
tice has raised this possibility)® Therefore, caution should be exercised 
when administering estragens to women with a strong family history of 
breast cancer of who heve breast nodules, fibrocystic disease, or abnormal 
mammograms. Careful breast examinations should be performed periodical- 
ly. 

. 


2. Gall bladder disease. A recent study has reported a 2 to 3-fold in- 
crease in the risk of surgically confirmed gall bladder disease in women re- 
ceiving postmenopausal estrogens,'” similar to the 2-fold increase pre- 
viously noted in users of oral contraceptives.'®-*? In the case of oral con- 
traceptives, the increased risk appeared after two years of use.?* 

3. Effects similar to those caused by estrogen-progestogen oral con- 
traceptives, There are several serious adverse effects af oral contracep- 
fives, most of which have not, up to now, been documented as conse- 
quences of postmenopausal estrogen therapy. This may reflect the com- 
paratively low doses of estrogen used in postmenopausal women. ft would 
be expected that the larger doses of estrogen used to treat postpartum 
breast engorgement would be more likely to result in these adverse ef- 
fects, and, in fact, it has been shown that there is an increased risk of 
thrombosis in women receiving estrogens for postpartum breast engorge- 
mem, 28-21 

a, Thromboembolic disease. i is now well established that users of 
oral contraceptives have an increased risk of various thromboembolic and 
thrombotic vascular diseases, such as thrombophlebitis, pulmonary embo- 
lism, stroke, and myocardial infarction. ???? Cases of retinal thrombosis, 
mesenteric thrombosis, and optic neuritis have been reported in oral con- 
traceptive users. There is evidence that the risk of several of these ad- 
verse reactions is related to the dose of the drug.”.3' An increased risk af 
post-surgery thromboembolic complications has also deen reported in 
users of oral contraceptives, %33 if feasible, estrogen should be disconti- 
nued at least 4 weeks before surgery of the type associated with an in- 
creased risk of thromboembolism; it should also be discontinued during 
periods of prolonged immobilization, 

While an increased tate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been tound'?-** this does not 
rule out the possibility that such an increase may be present or that sub- 
groups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk, Therefore 
estrogens should not be used in persons with active thrombophlebitis or 
thromboembolic disorders, and they should not be used in persons with a 
history of such disorders in association with estrogen use. They should he 
used with caution in patients with cerebral vascular or coronary artery dis- 
ease and only for those in whom estrogens are clearly needed. 

Large doses ot estrogen (5 mg conjugated estrogens per day), compara- 
ble to those used to treat cancer of the prostate and breast, have been 
shown in a large prospective clinical trial in men*® to increase the risk of 
nonfatal myocardial infarction, pulmonary embolism and thrombophlebitis. 
When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with orai contraceptive use should 
be considered a clear risk, 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associat- 
ed with the use of oral contraceptives.” 38 Although benign, and rare, 
these may rupture and cause death through intraabdominal hemorrhage. 
Such lesions have not yet been reported in association with other estragen 
or progestogen preparations but should be considered in estrogen users 
having abdominal pain and tenderness, abdominal mass, or hypovolemic 
shock, Hepatocellular carcinoma has also been reported in women taking 
estrogen-containing oral cantraceptives.*? The relationship of this 
malignancy to these drugs is not known at this time. 

c Elevated blood pressure. increased blood pressure is not uncommon 
in women using oral contraceptives, There is now a report that this may 
occur with use of estrogens in the menopause®® and blood pressure should 
be monitored with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been ob- 
served in a significant percentage of patients on estragen-containing oral 
contraceptives, For this reason, diabetic patients should be carefully ob- 
served while receiving estrogen. 

4. Hypercalcemia, Administration of estrogens may lead to severe hy- 
percalcemia in patients with breast cancer and bone metastases. 


PRECAUTIONS 
A, General Precautions. 

1. A complete medical and family history should be taken prior to the 
initiation of any estrogen therapy. The pretreatment and periodic physical 
examinations should include special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and should include a Papanicolau smear, As 
a general rule, estrogen should not be prescribed for longer than one year 
without another physical examination being performed. 

2. Fluid retention — Estrogens may cause some degree of fluid reten- 
tion. Therefore, patients with conditions such as epilepsy, migraine, and 
cardiac or renal dysfunction, which might be influenced by this factor, re- 
quire careful observation, 

3. Certain patients may develop undesirable manifestations of exces- 
sive estrogenic stimulation, such as abnormal or excessive uterine bleed- 
ing, mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased inci- 
dence of mental depression.?* Although it is not clear whether this is due 
to the estrogenic or progestogenic component of the contraceptive, pa- 
tients with a history of depression should be caretully observed. 

5. Preexisting uterine leiamyomate may increase in size during estro- 
gen use. 

6. The pathologist should be advised of the patient's use of estrogen 
therapy when relevant specimens are submitted, 

7. Patients with a past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving estrogen-containing 
oral contraceptive therapy. If jaundice develops in any patient receiving 
estrogen, the medication should be discontinued while the cause is inves- 
tigated, 

8. Estrogens may be poorly metabolized in patients with impaired liver 
function and they should be administered with caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phos- 
phorus, they should be used with caution in patients with metabolic bone 
diseases that are associated with hypercalcemia or in patients with renal 
insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they 
should be used judiciously in young patients in whom bone growth is not 
complete. 

11, Certain endocrine and liver function tests may be affected by 
estrogen-containing oral contraceptives. The following similar changes 
may be expected with larger doses of estrogen. 

a. Increased sulfobromophthalein retention, 

b. increased prothrombin and factors Vii, Vill, IX, and X; decreased an- 
tithrombin 3: increased assepinephrine-induced platelet aggregability. 

c. increased thyroid binding globulin (TBG) leading te increased cir- 
culating total thyroid hormone, as measured by PBL T4 by column, or T4 
by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG; tree T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanedio! excretion. 

f. Reduced response te metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

B. information for the Patient. See text of Patient Package Insert which 
appears after PHYSICIAN REFERENCES. 

C. OGEN {estropipate tablets) cannott be recommended for use during 
pregnancy. See Contraindications and Boxed Warning. 






























D. Nursing Mothers. Estrayens have been reported to be excreted: 
human breast milk. 


ADVERSE REACTIONS : 
(See Warnings regarding reports of possible induction of. neoplasia, un 
known effects upon the fetus, increased incidence of gail bladder di 
and adverse effects similar to those of oral contraceptives; i 
thromboembolism.) The following additional adverse reactions have. 
reported with estrogenic therapy, including oral contraceptives: 

1. Genitourinary system, 

Breakthrough bleeding, spotting, change in menstrual flaw. 

Dysmenorrhea, 

Premenstrual-like syndrome. 

Amenorrhea during and after treatment. 

increase in size of uterine fibromyomata. 

Vaginal candidiasis. 

Change in cervical eversion and in degree of cervical secretian. 

Cystitis like syndrome, 

2. Breast. 

Tenderness. enlargement, secretion. 

3. Gastrointestinal, 

Nausea, vomiting. 

Abdominal cramps, bloating. 

Cholestatic jaundice. 

4. Skin. 

Chloasma or melasma which may persist when drug is discontinued. 

Erythema multiforme. 

Erythema nodosum, 

Hemorrhagic eruption. 

Loss of scalp hair. 

Hirsutism. 

5. Eyes. 

Steepening of comeal curvature. 

intolerance to contact lenses. 

6. CNS. 

Headache, migraine, dizziness. 

Mental depression. 

Chorea. 

7. Miscellaneous. 

increase or decrease in weight, 

Reduced carbohydrate tolerance. 

Aggravation of porphyria. 

Edema, 

Changes in libido, 


ACUTE OVERDOSAGE Re 
Numerous reports of ingestion of large doses of estrogen-containing oti 

contraceptives by young children indicate that serivús ill effects. do not 
occur, Overdosage of estragen may cause nausea and withdrawal bi 
may occur in females. 


DOSAGE AND ADMINISTRATION : 
1. Given cyclically for short-term use: a 
For treatment of moderate to severe vasomotor symptoms, atrophic 
vaginitis, or kraurosis vulvae associated with the menopause. } 
The lowest dose that will contro! symptoms should:be chosen and meds 
cation should be discontinued as promptly as possible, Şi 
Administration should be cyclic (e.g., 3 weeks on and 1 week off): 
Attempts to discontinue or taper medication should be made at Fte 





The usual dosage range is one OGEN 625 (estropipate) Tablet të 
OGEN 5 Tablet per day. 

2. Given cyclicaliy: 

Female hypogonadism. Female. castration. Primary ovarian failure, The 
lowest dose that will control oms should he chosen. A daily dose of 
one OGEN 1.25 Tablet to three UGEN 2.5 Tablets may be given for 
first three weeks of a theoretical cycle, followed by a test period of 
to ten days. The same schedule is repeated if bleeding does not occur 
the end of the rest period. The duration of cyclic. estrogen. therapy ñ 
sary to produce withdrawal bleeding will vary according to the responsiy 
ness of the endometrium. ff satisfactory withdrawal bleeding does n 
occur, an oral progestogen may be giver in addition to estrogen- ducing the 
third week of the cycle. En 

Treated patients with an intact uterus should be monitored closely for 
signs of endometrial cancer and appropriate diagnostic measures: should 
be taken to rule out malignancy in the event of persistent or recurring ab: 
normal vaginal bleeding. ir 


HOW SUPPLIED cee te 
OGEN (estropipate tablets, USP) is supplied as OGEN 625 (0.75.1ng estro: 
pipate), yellow tablets, NOC 0074-3943-04; OGEN: 1.25 (1.5 mg estrop 
pate), peach-colored tablets, NOC 0074-3946-04, OGEN 2.5 (3 mg asti 
pipate), blue tablets, NDC 0074-3951-04; and ÜGEN 5 (6 mg estrop 
pate), light green tablets, NOC 0074:3958-13. Tablets of all four dosage: 
levels are standardized to provide uniform astrone activity and: ar 
rooved (Divide-Tab®) to provide dosage flexibility. All tablet sizes af 
N are available in bottles of 100. $ 
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Other OCs claim it. We show it.” 


In clinical trials, Lo/Ovral was 
practically perfect in holding 
spotting and breakthrough bleeding 
to a minimum. 


SPOTTING BREAKTHROUGH BLEEDING 
Cycle 1 10.6% 8.8% 


Cycle 3 6.3% 3.3% 
Total Cycles* 4.2% 2.9% 





Lo/Ovral® offers less breakthrough bleeding and 
spotting, along with high contraceptive efficacy, 
at a low dose—just 30 mcg ethinyl! estradiol 
and 0.3 mg norgestrel. 

LOW DOSE 


LO/OVRA: 


each tablet # contains 0.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth. 


1. Dickey RP: Managing Contraceptive Pill Patients, 3rd ed., Durant, Oklahoma, Creative Infomatics, 
Inc., 1983 

*Rates are derived from separate studies from different investigators in several population groups and 
cannot be compared precisely. 

*Serious as well as minor adverse reactions have been reported following the use of all oral 
contraceptives. 

+Data on file for 22,489 total cycles, Wyeth Laboratories. See important information on following page. 


__ IN BRIEF; 
"Indications and Usage—LO/OVRAL® is indicated for the prevention of pregnancy in women who elect to 
\_use oral contraceptives (OC's) as a method of contraception. 
Contraindications—OC's should not be used in women with any of the following conditions: 

1. Thrombopnhiebitis or thromboembolic disorders. 

2. A past history of deep-vein thrombophlebitis or thromboembolic disorders. 

3. Cerebral-vascular or coronary-artery disease. 

4. Known or suspected carcinoma of the breast. 

5. Known or suspected estrogen-dependent neoplasia. 

6. Undiagnosed abnormal genital bleeding. 

7. Known or suspected pregnancy (see Warning No. 5). 

8. Bongi or malignant liver tumor which developed during use of OC's or other estragen-containing 
R products. 

Warnings 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive 

use. This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quite 

marked in uen over 35 years of age. Women who use oral contraceptives should be strongly advised 
smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions, including 

| thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. 

ee prescribing oral contraceptives should be familiar with the following information relating to 
risks 


1. Thromboembolic Disorders and Other Vascular Problems—An increased risk of thromboembolic and 
- thrombotic disease associated with use of OC's is well established. Three principal studies in Great Britain 
+ and 3 in the U.S. have demonstrated increased risk of fatal and nonfatal venous thromboembolism and 
~ stroke, both hemorrhagic and thrombotic. These studies estimate that users of OC's are 4 to 11 times more 
_ likely than nonusers to develop these diseases without evident cause. 
- CEREBROVASCULAR DISORDERS—tn a collaborative American study of cerebrovascular disorders in 
. women with and without predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 
times greater in users than nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater in users 
i- than in nonusers. 
» MYOCARDIAL INFARCTION (MI)—An increased risk of MI associated with use of OC's has been reported, 
-confirming a previously suspected association. These studies, conducted in the UK, found, as expected, 
that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, 
? eao pernos, obesity, diabetes, history of tea We toxemia) the higher the risk 
of developing MI, fegardiess of whether the patient was an OC user or not. OC's, however, were found to be 
a clear additional risk factor. In terms of relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major Ft alee condition to MI) are about twice as likely to have a fatal MI as 
_ nonusers who do not smoke. OC users who are also smokers have about a 5-fold increased risk of fatal MI 
compared to users who do not smoke, but about a 10- to 12-fold increased risk compared to nonusers who 
do not smoke. Furthermore, amount of smoking is also an important factor. In determining importance of 
_ these relative risks, however, baseline rates for various age groups must be given serious consideration. 
Be Importance of other predisposing conditions mentioned above in determining relative and absolute risks 
has not as yet been quantified; quite likely the same synergistic action exists, but pernaps to a lesser extent 
| RISK OF DOSE—In an analysis of data derived from several national adverse-reaction reporting systems, 
_ British investigators concluded that risk of thromboembolism, including coronary thrombosis, 1s directly 
related to dose of estrogen in OC's. Preparations ponenu 160 mcg or more of estrogen were associated 
_ with higher risk of thromboembolism than those containing 50-80 mcg. Their analysis did suggest, however, 
| that quantity of estrogen may not be the sole factor involved. This finding has been confirmed in the U.S. 
_ ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES—A large prospective study carried 
out in the UK estimated the mortality rate per 100,000 women per year from diseases of the circulator 
` system for users and nonusers of OC's according to age, smoking habits, and duration of use. Overall 
-excess death rate annually from circulatory diseases for OC users was estimated to be 20 per 100,000 
» (ages 15-34—5/100,000; ages 35-44—33/100,000; ages 45-49—140/100,000), risk being concentrated 
| in older women, in those with long duration of use, and in cigarette smokers. It was not possible, however, 
to examine interrelationships of age, smoking, and duration of use, nor to compare effects of continuous 
| ys. intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in 
users for 5 or more years, all these deaths occurred in women 35 or cider, Until larger numbers of women 
-under 35 with continuous use for 5 or more eats are available, it is not possible to assess magnitude of 
 telative risk for this younger group. Available data from a variety of sources have been analyzed to estimate 
n risk of death associated with various methods of contraception. Estimates of risk of death for each method 
_ include combined risk of contraceptive method (e.g., thromboembolic and thrombotic disease in the case 
-of OC's) plus risk attributable to pregnancy or abortion in event of method failure. This latter risk varies with 
' iveness of method. The study concluded that mortality associated with all methods of birth control is 
-Jow and below that associated with childbirth, with the exception of OC's in women over 40 who smoke 
Lowest mortality is associated with condom or diaphragm backed up by early abortion. Risk of thromboem- 
| bolic and thrombotic disease associated with OC's increases with age after about 30 and, for MI, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of pre-eciamptic toxemia, 
and especially cigarette smoking. Physician and patient should be alert to earliest manifestations of throm- 
i boembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insuf- 
- ficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis). Should any of these occur or 
| be suspected, the drug should be discontinued immediately. A 4- to 6-fold increased risk of postsurgery 
i thromboembolic complications has been reported in OC users 
If feasible, OC's should be discontinued at least 4 weeks before surgery of a type associated with increased 
risk of thromboembolism or prolonged immobilization. 
- PERSISTENCE OF RISK OF VASCULAR DISORDERS—Findings from one study in Britain involving cere- 
| brovascular disease and another in the U.S. concerning MI suggest an increased risk of these conditions 
"in users of OC's persists after discontinuation of the OC's. In the British study, risk of cerebrovascular 
| disease remained elevated in former OC users for at least 6 years after discontinuation. In the U.S. ae 
increased risk of MI persisted for at least 9 years in women 40 to 49 years old who had used OC's for 5- 
r or more eal Findings in both studies require confirmation since they are inconsistent with other pub- 
lished information. 
2. Ocular Lesions—There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
_ thrombosis associated with use of OC's. Discontinue OC's if there is unexplained, sudden or gradual, partial 
of complete loss of vision; onset of proptosis or diplopia; papilledema; or retinal-vascular lesions, and 
institute appropriate diagnostic and therapeutic measures. 
-3. Carcinoma—Long-term continuous administration of either natural or synthetic estrogen in certain 
nimal species increases frequency of carcinoma of the breast, cervix, vagina, and liver. Certain synthetic 
Ki AL gab none currently contained in OC's, have been noted to increase incidence of mammary 
jules, benign and malignant, in dogs. In humans, 3 case-control studies have reported an increased 
__fisk of endometrial carcinoma associated with prolonged use of exogenous estrogen in postmenopausal 
< women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of 
' adenocarcinoma of the endometrium in women under 40 on OC's. Of cases found in women without 
| predisposing risk factors (e.g., irregular bleeding at the time OC's were first given, polycystic ovaries), nearly 
\ all occurred in women who had used a sequential OC. These are no longer marketed. No evidence has 
_ been reported suggesting increased risk of endometrial cancer in users of conventional combination or 
| progestogen-only OC's. Several studies have found no increase in breast cancer in women taking OC's or 
"estrogens. One study, however, while also noting no overall increased risk of breast cancer in women on 
OC's, found an excess risk in subgroups of OC users with documented benign breast disease. Reduced 
_ occurrence of benign breast tumors in users of OC's has been well documented. In summary, there is at 
"present no confirmed evidence from human studies of increased risk of cancer associated with OC's. Close 
Clinical surveillance of all women on OC's is, nevertheless, essential. In all cases of undiagnosed persistent 
or recurrent abnormal vaginal bleeding, appropriate diagnostic measures should be taken to rule out 
malignancy. Women with a strong family history of breast cancer or with breast nodules, fibrocystic disease, 
-or abnormal mammograms should be monitored with particular care if they elect to use OC's. 
_ 4. Hepatic Tumors—Benign hepatic adenomas have been found to be associated with use of OC's. One 
| study showed that OC's with high hormonal potency were associated with higher risk than lower potency 
OC's. Although benign, hepatic adenomas may rupture and may cause death through intra-abdominal 
‘hemorrhage. This has been reported in short-term as well as long-term users. Two studies relate risk with 
duration of use of OC's, the risk being much greater after 4 or more years’ use. While hepatic adenoma is 
rare, it should be considered in women presenting abdominal pain and tenderness, abdominal mass or 
shock. A few cases of hepatocellular carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 
5. Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and Malignancy in Female 
Offspring—Use of female sex hormones—both estrogenic and progestational agents—during early preg- 
nancy may seriously damage the offspring. It has been shown that females exposed in utero to diethyistil- 
bestrol, a nonsteroidal estrogen, have increased risk of developing in later life a form of vaginal or cervical 
cancer ordinarily extremely rare. This risk has been estimated to be of the order of 1 in 1, exposures or 
less. Although there is no evidence now that OC's further enhance risk of developing this type of malignancy, 
such patients should be monitored with particular care if they elect to use OC's. Furthermore, 30 to 90% 
‘of such exposed women have been found to have epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
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malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar 
data are not available with use of other estrogens, it cannot be presumed they would not induce similar 
changes. An increased risk of congenital anomalies, including heart defects and limb defects, has been 
reported with use of sex hormones, including OC's, in pregnancy. One case control study estimated a 4.7- 
fold increase in risk of limb-reduction defects in infants exposed in utero to sex hormones (OC's, hormonal 
withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some exposures involved 
only a few days. Data suggest that risk of limo-reduction defects in exposed fetuses is somewhat less than 
1 in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion, There is considerable evidence that estrogens are ineffective for these 
indications, and there is no evidence from well-controlled studies that progestogens are effective. There is 
some evidence that triploidy and possibly other types of polyploidy are increased among abortuses from 
women who become pregnant soon after ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in spontaneous abortion of pregnancies con- 
ceived soon after stopping OC's is unknown. It is recommended that, for any patient who has missed 2 
consecutive periods, pregnancy should be ruled out before continuing OC's. If the patient has not adhered 
to the prescribed schedule, the possibility of pregnancy should be considered at time of first missed period, 
and further use of OC's should be withheld until pregnancy has been ruled out. If pregnancy is confirmed, 
the patient should be apprised of the potential risks to the fetus, and advisability of continuation of the 
pregnancy should be discussed. It is also recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception for a period of time before attempting to 
conceive. Many clinicians recommend 3 months, although no precise information is available on which to 
base this. The administration of progestogen-estrogen combinations to induce withdrawal bleeding should 
not be used as a test of pregnancy. 

6. Gallbladder Disease—Studies report increased risk of surgically confirmed gallbladder disease in users 
of OC's and estrogens. In one study, increased risk appeared after 2 years’ use and doubled after 4 or 5 
years’ use In one of the other studies, increased risk was apparent between 6 and 12 months’ use. 

7. Carbohydrate and Lipid Metabolic Effects—Decrease in glucose tolerance has been observed in a 
significant percentage of patients on OC's. For this reason, prediabetic and diabetic patients should be 
carefully observed while on OC's, Increase in triglycerides and total phospholipids has been observed in 
patients on OC's; clinical significance of this finding remains to be defined. 

8. Elevated Blood Pressure—Increase in blood pressure has been reported in patients on OC's. In some 
women, hypertension may occur within a few months of beginning OC's. In the Ist year of use, prevalence 
of women with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers. Prevalence in users increases, however, with longer exposure, and in the 5th year of use is 21⁄2 
to 3 times the reported prevalence in the 1st year. Age is also strongly correlated with development of 
hypertension in OC users. Women who previously have had hypertension during pregnancy may be more 
likely to develop elevation of blood pressure on OC's. Hypertension that develops as a result of taking OC's 
usually returns to normal after discontinuing the drug. 

9. Headache—Onset or exacerbation of migraine or development of headache of a new pattern which is 
recurrent, persistent, or severe, requires discontinuation of OC's and evaluation of the cause. 

10. Bleeding Irregularities—Breakthrough bleeding, spotting, and amenorrhea are frequent reasons for 
patients discontinuing OC's. In breakthrough bleeding, as in all cases of irregular vaginal bleeding, non- 
functional causes should be borne in mind. 

In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate diagnostic measures 
are indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or change to 
another OC may solve the problem, Changing to an with a higher estrogen content, while potentially 
useful in minimizing menstrual irregularity, should be done only if necessary, since this may increase risk 
of thromboembolic disease. Women with past history of oligomenorrhea or secondary amenorrhea or young 
women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these pre-existing problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 

1L Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 

12. Breast-feeding—OC’s given in the postpartum period may interfere with lactation and decrease quantity 
and quality of breast milk. Furthermore, a small fraction of the hormones in OC's has been identified in the 
milk of mothers on OC's; effects, if any, on the breast-fed child have not been determined. If feasible, defer 
OC's until infant has been weaned. 

Precautions—GENERAL—1. A complete medical and family history should be taken prior to initiation of 
OC's. Pretreatment and periodic physical examinations should include special reference to blood pressure, 
breasts, abdomen and pelvic organs, including Pap smear and relevant laboratory tests. 

As a general rule OC's should not be prescribed for longer than 1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations, pre-existing uterine leiomyomata may increase 
in size. 

3. Patients with history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while on OC's should 
stop OC's and use an alternate method to try to determine whether the symptom ts drug-related. 

4. OC's may cause some degree of fluid retention. They should be prescribed with caution, and only with 
careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as 
convulsive disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence while on 
OC's. If jaundice develops, OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with impaired liver function and should be 
administered with caution. 

7. OC users may have disturbances in normal tryptophan metabolism which may result in a relative 
pyridoxine deficiency. Clinical significance is undetermined, 

8. Serum folate levels may be depressed by OC's. Since the pregnant woman is predisposed to development 
of folate deficiency and incidence of folate deficiency increases with increasing gestation, it is possible that 
if a woman becomes pregnant shortly after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 

9. The pathologist should be advised of OC therapy when relevant specimens are submitted. 

10. Certain endocrine- and liver-function tests and blood components may be affected by estrogen-contain- 
ing OC's: a. Increased sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased 
thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, as measured by 
protein-bound iodine (PBI), T4 by column. or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. 

Information for the Patient See Patient Package Labeling. 

Drug Interactions—Reduced efficacy and increased incidence of breakthrough bleeding have been asso- 
ciated with concomitant use of rifampin. A similar association has been suggested with barbiturates, 
phenylbutazone, phenytoin sodium, ampicillin and tetracycline. 

Carcinogenesis—See Warnings on carcinogenic potential of OC's. 

Pregnancy—Category X. See Contraindications, Warnings. 

Nursing Mothers—See Warnings. 

Adverse Reactions —An increased risk of these serious adverse reactions has been associated with use of 
OC's (see Warnings): thrombophlebitis, pulmonary embolism, coronary thrombosis, cerebral thrombosis, 
cerebral hemorrhage, hypertension, gallbladder disease, benign hepatomas, congenital anomalies. 

There is evidence of an association between the following conditions and use of OC's although additional 
confirmatory studies are needed: mesenteric thrombosis, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. 

The following adverse reactions have been reported in patients'on OC's and are believed to be drug-related 
Nausea and/or vomiting, usually the most common adverse reactions, occur in approximately 10 percent 
or less of patients during the first cycle. Other reactions, as a general rule, are seen much less frequently 
or only occasionally. Gastrointestinal symptoms (such as abdominal cramps and bloating), breakthrough 
bleeding, spotting, change in menstrual flow; dysmenorrhea, amenorrhea during and after treatment, 
temporary infertility after discontinuance of treatment; edema; chloasma or melasma which may persist; 
breast changes: tenderness, enlargement, and secretion; change in weight (increase or decrease); change 
in cervical erosion and cervical secretion; possible diminution in lactation when given immediately postpar- 
tum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash (allergic), mental depres- 
sion; reduced tolerance to carbohydrates; vaginal candidiasis; change in corneal curvature (steepening), 
intolerance to contact lenses. 

The following adverse reactions have been reported in users of OC's, and the association has been neither 
confirmed nor refuted: premenstrual-like syndrome, cataracts, changes in libido, chorea, Changes in appe- 
tite, cystitis-like syndrome, headache, nervousness, dizziness, hirsutism, toss of scalp hair, erythema mul- 
tiforme, erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 

Acute Overdose—Serious ill effects have not been reported following acute ingestion of large doses of OC's 
by young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females. 


@ each tablet contains Philadelphia, PA 19101 
0.03 mg ethinyl estradiol. 


The management of fetal hydrocephalus 


Frank A. Chervenak, M.D., Richard L. Berkowitz, M.D., Marge Tortora, R.D.M.S., and 
John C. Hobbins, M.D. 


New Haven, Connecticut, and New York, New York 


The management of 53 consecutive documented cases of fetal hydrocephalus is presented. Hydrocephalus 
was isolated in nine cases (17%) and associated with other abnormalities in 44 (83%). Our success in 

diagnosing abnormalities associated. with hydrocephalus improved from the time period 1977 through 1981 
to. that of 1982 through 1983. In this series, management consisted of termination of pregnancy, 14 (26%); 


ventriculoamniotic shunt placement and cesarean section, two (4%); cephalocentesis and cesarean 
section, two (4%); cesarean section without cephalocentesis or ventriculoamniotic shunt placement, 18 
(34%); cephalocentesis and vaginal delivery, nine (17%); and vaginal delivery without cephalocentesis, 
eight (15%). The outcomes were spontaneous abortion, 14 (26%); intrapartum death, eight (15%); 
postnatal death, 16 (30%); currently alive, 15 (28%). Current approaches to the management of fetal 
hydrocephalus are discussed, and areas of therapeutic uncertainty are delineated. (AM J OBSTET GYNECOL 


1985;151:933-42.) 


Key words: Hydrocephalus, antenatal diagnosis, ultrasound 


The diagnosis and management of fetal hydroceph- 
alus has long challenged the physician. Although both 
Hippocrates.and Galen described cases of hydroceph- 
alus, Vesalius, in 1550 Ap, was the first to recognize that 
large amounts of fluid could accumulate inside the 
brain.’ In the nineteenth century, hydrocephalus was 
recognized as a rare, but potentially catastrophic, com- 

plication of pregnancy. In 1887, Charpentier’ de- 
scribed that among 200 cases of congenital hydroceph- 
alus, 48 maternal deaths resulted. Decompression of 
the enlarged fetal head was necessary to save the moth- 
er’s life, by averting the complications of obstructed 
_ labor or cesarean section. Although the maternal mor- 
bidity and. mortality of cesarean section have ‘been 
greatly reduced, intrapartum cephalocentesis is still 
used for selected cases of fetal hydrocephalus. 

Recently, another option has emerged in the man- 
agement of fetal hydrocephalus. Advances in diagnostic 
imaging have enabled detection of fetal hydrocephalus 
prior to fetal viability, thereby permitting the option of 
termination of pregnancy.’ 

Improvements in the outlook for congenital hydro- 
cephalus have also influenced obstetric management. 
Normal, and even superior, intelligence has been re- 
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ported for some hydrocephalic infants, especially those . 
without associated abnormalities, who have been given 
aggressive neurosurgical care.” Consequently, atrau- 
matic delivery by cesarean section has been recom- 
mended for some cases of hydrocephalus.® In addition, 
intrauterine decompression of dilated cerebral ventris: 
cles has been performed in an: attempt to reduce the 
ill effects of sustained cerebral compression from unre- < 
lieved hydrocephalus. Repeated needle aspiration’ and 
ventriculoamniotic shunts? have been used for this 
purpose. 

Our group has recently reported our experience with 
the diagnosis of fetal hydrocephalus.” While the diag- 
nostic accuracy of antenatal ultrasound in the detection 
of fetal hydrocephalus was established, the consistent 
identification of abnormalities associated with this con: 
dition was not as successful. The purpose of this com- 
munication is to report our experience with the man- 
agement of fetal hydrocephalus and to update our 
accuracy with the detection of associated abnormalities. 
Our aim is to discuss current approaches to the man- 
agement of fetal hydrocephalus and to delineate areas 
of therapeutic uncertainty, based on our experience 
with 53 consecutive documented cases. 
















Material and methods 


Sixty-two fetuses were diagnosed at the Perinatal Ul- 
trasound Unit of Yale-New Haven Medical Center as 
having hydrocephalus during the 6-year period from: 
November, 1977, to November, 1983. This represents. 
our complete experience (as no cases were omitted)... 
Hydrocephalus was determined to be present. if the 
lateral ventricle~to—hemispheric width ratio was ab- 
normal as defined by the nomogram of Jeanty et al. 
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Table I. Antenatal detection of abnormalities in association with hydrocephalus 









Postnatal diagnosis, isolated hydrocephalus 
Postnatal diagnosis, hydrocephalus with 
abnormalities 


Antenatal diagnosis, 
isolated hydrocephalus 


10,*4 448 





Antenatal diagnosis, 
hydrocephalus with abnormalities 





6,* 3t 0,* OF 
10,* 207 




















: defect (one); congenital toxoplasmosis infection (one). 


Table II. Management of 53 cases of documented fetal hydrocephalus 


-= *Cases of fetal hydrocephalus diagnosed during 1977 through 1981. 

{Cases of fetal hydrocephalus diagnosed during 1982 and 1983. 

"Anomalies not diagnosed antenatally: lumbosacral spina bifida (four), tetralogy of Fallot (one), ring 18 chromosome (one), 
sirenomelus (one), clubfoot (one), tracheoesophageal fistula (one), hypoplastic digits (one). 

Anomalies ‘not diagnosed antenatally: sacral spina bifida (one), agenesis of corpus callosum (one), small ventricular septal 










Abortion 


Termination of pregnancy 
Cesarean section 
Ventriculoamniotic shunt and = 
cesarean section 
Cephalocentesis and cesarean section - 
Cesarean section (other) — 
Vaginal delivery 
Cephalocentesis and vaginal delivery - 
Vaginal delivery (other) ~ 


Total 14 (26%) 


Tf the lateral ventricle~to~hemispheric width ratio 
¿could not be determined, then the diagnosis was made 
by ‘the. presence of marked and obvious dilatation of 
the ventricles. In those cases with adequate follow-up, 
_ there were no false positive diagnoses of hydrocephalus 
< in this series. 

©. Imnine cases, delivery occurred at outlying hospitals, 
and hydrocephalus was not documented because of 


failure to perform a careful postmortem examination 


-ofthe neonatal brain. There were no survivors in this 
group. The 53 cases in which an autopsy or neonatal 
<o diagnostic imaging examination was performed and 
- hydrocephalus was documented are the subject of this 
report. 

~The 26 cases which were diagnosed between 1977 
and 1981 were retrospectively reviewed for diagnosis, 


| management, and outcome. The 27 cases detected dur- 


ing 1982 and 1983 were prospectively collected. 

Abnormalities associated with hydrocephalus were 
reported to be present if a structural defect or chro- 
mosomal aberration was identified. However, structu ral 
defects ‘directly. attributable to the effects of hydro- 
cephalus (for instance, thinning of cerebral cortex) 
were not included as associated abnormalities. In ad- 
dition, toxoplasmosis infection with multiple organ 
involvement, which was-identified during the post- 
mortem examination in one case, is included as an as- 
sociated abnormality. 


Intrapartum 








8 (15%) 










Postnatal 
death 






death Alive Total 





14 (26%) 
E = 2 2 (4%) 
i 2 > 2 (4%) 
- 7 i 18 (34%). 
6 3 z 9 (17%) 
2 4 2 8 (15%) 


16 (30%) 15 (28%) 53 (100%) 





Results 


The 26 cases of fetal hydrocephalus, detected during 
1977 through 1981, had a mean gestational age of 31.5 
weeks at the time of diagnosis. Twenty-seven cases, de- 
tected during 1982 and 1983, had.a mean gestational 
age of 28 weeks at the time of diagnosis. Of the 53 
cases, hydrocephalus was an isolated defect in nine 
(17%) and associated with other abnormalities in 44 
(83%). Spina bifida, the most common associated ab- 
normality, occurred in 15 cases. Associated abnormal- 
ities were also present in the neurological, cardiovas- 
cular, renal, gastrointestinal, skeletal, respiratory, and 
reproductive systems. There were five chromosomal 
aberrations. These were one case each of trisomy 18, 
trisomy 21, ring chromosome 18, mosaic. (46, XY/ 
48,XY, +7, +8), and balanced translocation (ong arm 
chromosome 12 and short arm 5). 

Our experience with the antenatal detection of ab- 
normalities in association with hydrocephalus is shown 
in Table I. In the entire group, there were 14. cases 
where the antenatal diagnosis of isolated hydroceph- 
alus was incorrect as other abnormalities were identi- 
fied in the postnatal period. Of these, 10 cases were not 
correctly identified during 1977 through 1981: lum- 
bosacral spina bifida (four), tetralogy of Fallot (one), 
ring 18 chromosome (one), sirenomelus (one), clubfoot 
(one), tracheoesophageal fistula (one), and hypoplastic 
digits (one). Four cases were not correctly identified 
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Fig. 1A. Cranial sonogram demonstrating ventriculoamniotic 
shunt protruding from fetal skull, 


during 1982 and 1983; sacral spina bifida (one), agen- 
esis of corpus callosum (one), small ventricular septal 
defect (one), and congenital toxoplasmosis infection 
(one). 

The obstetric management of the 53 cases is sum- 
marized in Table IH. In 14 cases (four in 1977 through 
1981; 10 in 1982 and 1983), the pregnancies were ter- 
minated when the hydrocephalus was diagnosed prior 
to fetal viability, Of the remaining 39 cases, cesarean 
sections were performed in 22 (56.4%) and vaginal de- 
livery occurred in 17 (43.6%). 

Ventriculoamniotic shunts were placed in two fetuses. 
The shunt system was valveless, constructed of sterile 
silicone rubber tubing with a maximum outer diameter 
of 2.2 mm, and was inserted through a 12-gauge needle 
during local anesthesia. 

In the first case, fetal hydrocephalus was diagnosed 
at 26 weeks of gestation during an ultrasound exami- 
nation for gestational age assessment. No other abnor- 
malities were identified and the fetal karyotype was 
46,XY. A ventriculoamniotic shunt was placed through 
the lateral aspect of the fetal occiput at 2714 weeks of 





Fig. 1B. Ventriculoamniotic shunt protruding from skull of 
newborn infant. 











Fig. 1C. Radiograph demonstrating ventriculoamniotic shunt 
entering fetal skull (arrow). 


gestation after progressive hydrocephalus was dern- 
onstrated. The shunt was observed by both radiograph 
and sonogram to be properly placed (Fig. 1A). There 
was sonographic evidence of decompression of the hy- 
drocephalus from the day after shunt insertion to 4% 
weeks after insertion. At 6% weeks, however, ventric- 
ulomegaly worsened, indicating shunt failure during 
this 2-week period. Because of the worsening hydro- 
cephalus, an amniocentesis was performed at 35 weeks — 
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Fig. 2. Method of cephalocentesis. An 18-gauge needle is 
placed into. fetal skull through the maternal abdomen with 
‘real-time sonographic guidance. 


_ of gestation and the lecithin/sphingomyelin ratio was 
1.2. Betamethasone was given to the mother prior to 
an elective low vertical cesarean section. A 2340 gm 
¿male infant with Apgar scores of 9 at 1 minute and 9 
-at-5 minutes was delivered, and the shunt was removed 
from the fetal head shortly after birth (Fig. 1B). The 
postnatal course was complicated by mild respiratory 
distress syndrome. Physical examination revealed hy- 
poplastic digits of both the upper and the lower ex- 
tremities. A ventriculoperitoneal shunt was placed on 
the third day of neonatal life. Developmental status at 
= 10 months of age revealed moderate mental and motor 
developmental delays (Bayley mental score, 69; Bayley 
“motor score, 73). 

In the second case, fetal hydrocephalus was diag- 
nosed at-28 weeks of gestation during an ultrasound 
examination for gestational age assessment. A large 
- midline arachnoid cyst was present on sonography and 
the karyotype of amniocytes was 46,XX. A ventricu- 
loamniotic shunt was placed through the lateral aspect 
of the fetal occiput at 29% weeks of gestation after 
progressive hydrocephalus was demonstrated. Both ra- 
diograph (Fig. 1C) and sonogram demonstrated the 
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shunt to be properly placed. Shunt function was un- 
certain as head size and ventriculomegaly slowly: in- 
creased after placement. A low vertical cesarean section 
was performed at 37 weeks of gestation after pulmo: 
nary maturity was demonstrated, with delivery of a 
2730 gm female infant with Apgar scores of 9 at 1 
minute and 9 at 5 minutes. The ventriculoamniotic 
shunt was not evident at birth, and a neonatal skull film 
showed it to be entirely intracranial. Neonatal axial 
computed tomography revealed hydrocephalus in as- 
sociation with a large midline cyst and dysgenesis of 
the corpus callosum. Three days after delivery, a ven- 
triculoperitoneal shunt was placed, and the retained 
ventriculoamniotic shunt was removed: uneventfully. 
Developmental status at 9 months of age revealed se- 
vere mental and motor developmental delays (Bayley 
mental score, <50; Bayley motor score, <50). 

Cephalocentesis was performed in 11 cases. Nine of 
these were done in order to permit vaginal delivery of 
an enlarged head in nine pregnancies. Two were per- 
formed to permit delivery through a low transverse 
uterine incision in women with a history of previous 
cesarean section. The amount of cerebrospinal fluid 
removed varied from 150 to 1700 ml. As these pro- 
cedures were performed by different operators at sev- 
eral institutions, there was no uniformity of technique. — 

In I0 cases of cephalocentesis, perinatal death was . i 
associated with the procedure; six were intrapartum. 
deaths and four were neonatal deaths within 3 hours 
of delivery. In one instance where 150 ml of fluid was. 
removed, perinatal death was not associated with ceph- 
alocentesis. This infant, however, died at 2 months of 
age of respiratory laryngitis. Of the 11 cases of ceph- : 
alocentesis, autopsy evidence of intracranial bleeding 
was present in seven and sonographic visualization of 
intracranial bleeding was observed in three. 

In 18 additional cases (excluding the two ventricu- 
loamniotic shunts and two cases in which cephalocen- 
tesis was performed), delivery of the hydrocephalic in- 
fant was accomplished by cesarean section. Cesarean 
section was elective in 12. For these 12, indications were 
hydrocephalus with macrocephaly (five cases), hydro- 
cephalus with normal-sized head associated with spina 
bifida (four cases), worsening hydrocephalus with nor- 
mal-sized head and an unfavorable cervix (one case), 
hydrocephalus with a large intracranial teratoma and 
macrocephaly (one case), and hydrocephalus with 
macrocephaly associated with an encephalocele in a pa- 
tient with a previous low vertical cesarean section (one 
case). In nine of these 12 elective cesarean sections, fetal 
lung maturity was documented with a lecithin/sphin- 
gomyelin ratio >2.0. In.two cases, gestational age based 
on menstrual history and early sonographic examina- 
tion was >38 weeks in nondiabetic patients, In the 
twelfth patient, elective cesarean section was performed 
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Fig. 3. A, Sonogram of fetal head prior to cephalocentesis. B, Sonogram of fetal head after ceph- 
alocentesis with arrow pointing to overlapping cranial sutures. C, Sonogram of fetal head with arrow 
pointing to tip of 18-gauge needle in dilated ventricle. D, Sonogram of fetal head after cephalo- 


centesis, with arrows outlining stream of blood. 


at 34 weeks of gestation because of increasing ventri- 
culomegaly and head size. In this case, the lecithin/ 
sphingomyelin ratio was 1.7, betamethasone was given 
to the mother prior to delivery, and there was no re- 
spiratory distress after birth, 

In the six remaining cases, cesarean section was per- 
formed following the onset of spontaneous labor. In- 
dications for cesarean section were hydrocephalus with 
macrocephaly (three cases), hydrocephalus with nor- 
mial-sized head associated with spina bifida (two cases), 
and prematurity and breech presentation in a fetus with 
hydrocephalus and normal-sized head (one case). 


Three of the 18 infants delivered by cesarean section 
died shortly after birth as a result of severe associated 
anomalies, Four neonatal deaths were due to respira- 
tory insufficiency or symptomatic Arnold-Chiari mal- 
formation, and one of these was a postoperative death 
after repair of an intracranial arteriovenous malfor- 
mation. In one case, delivery was at a referring hospi- 
tal where severe isolated hydrocephalus was managed 
with no neurosurgical intervention, and death occurred 
10 days after delivery, Eleven infants in this group are 
currently alive. 

Vaginal delivery occurred in eight cases in which 
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Fig. 4A. Coronal section of brain demonstrating a large sub- 
arachnoid hemorrhage (H) resulting from cephalocentesis. 
(Modified from: Isaacson G. Postmortem examination of in- 
fant brains. Arch Pathol Lab Med 1984; 108:80.) 


cephalocentesis was not performed. Labor was spon- 
taneous in seven of these cases and induced in one case 
of hydrocephalus not associated with macrocephaly. In- 
trapartum death occurred in two fetuses when fetal 
heart rate monitoring was not used. Neonatal death 
occurred less than 2 hours after birth in four infants 
with severe anomalies associated with hydrocephalus. 
The remaining two infants delivered vaginally are cur- 
¿o rently alive. 


Comment 


This series confirms our previous finding” that fetal 















hydrocephalus usually occurs in association with other 
abnormalities. Our success in identification of them in 
association with hydrocephalus improved from the time 
<o period 1977 through 1981 to 1982 through 1983. In 
the former period, 10 of the 26 cases (38%) of hydro- 
cephalus with other abnormalities were not correctly 
identified, while in the latter 2 years, this was true for 
four. of the 27 cases (15%), The realization that asso- 
“dated abnormalities could affect any body organ system 
"was most likely responsible for this improvement. In 
addition, more intensive, earlier efforts at antenatal 
diagnosis and improved diagnostic imaging also con- 
tributed to this finding. It is clear that a meticulous 
sonographic examination should always be performed 
and karyotypic evaluation of fetal amniocytes should 
also be considered when fetal hydrocephalus is detected 
antenatally, In addition, ammiotic fluid a-fetoprotein 
determination and viral cultures may be useful. 
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Even with these efforts, however, every associated 
abnormality cannot be reliably detected. at present. 
During the years 1982 and 1983, abnormalities with 
hydrocephalus were not detected antenatally in four 
cases, In one, a sacral spina bifida in a term gestation 
was not identified. Fetal position and decreased am- 
niotic fluid probably contributed to this diagnostic er- 
ror, For the other three abnormalities (agenesis of the 
corpus callosum, small ventricular septal defect; and 
congenital toxoplasmosis infection), failure of detection 
was not due to technical error. In these latter cases, our 
inability to appreciate the abnormalities was due to cur- 
rent inadequacies in the art of antenatal diagnosis. It 
is anticipated that with further developments, our abil- 
ity to discriminate isolated fetal hydrocephalus from 
hydrocephalus in association with other abnormalities 
will improve, Further efforts at antenatal diagnosis: 
should endeavor to identify all abnormalities in asso- 
ciation with fetal hydrocephalus as even minor struc- 
tural abnormalities may be markers of a brain dysgen- 
esis more severe than isolated ventriculomegaly.’ 

The obstetric management of fetal hydrocephalus is 
dependent upon gestational age at the time of diagnosis 
and the association of other anomalies. Therapeutic 
options include termination of pregnancy prior to fetal 
viability, ventriculoamniotic shunt placement, cephalo- 
centesis prior to delivery, and/or cesarean section. 

The therapeutic value of ventriculoamniotic shunt 
placement is uncertain at the present time. Although 
experimental placement of these shunts in fetal rhesus 
monkeys yielded encouraging results," clinical expe- 
rience in human pregnancies is limited," "and long- 
term follow-up of postnatal neurological outcome. is 
lacking. Two fetuses in this series were treated with 
ventriculoamniotic shunts. In one, the device appeared 
to be functional for at least 4⁄2 weeks, while, in thé 
other, the timing of intracranial shunt migration was 
unclear. Neither neonate is developing normally, but it 
is uncertain how they would have fared if in utero 
shunting had not been performed. 

Further clinical investigation is obviously necessary — 
before the potential benefits and the potential harms 
of ventriculoamniotic shunt placement canbe weighed, 
and the value of this procedure in the management of 
fetal hydrocephalus definitely determined. At the pres- 
ent time, if ventriculoamniotic shunt placement is ever 
considered, it should be limited to those cases of isolated 
hydrocephalus where progressive ventriculomegaly has 
been documented and the fetus is too immature to be» 
delivered for postnatal shunting. A multidisciplinary 
team comprising a ‘perinatologist, ultrasonographer, 
neurosurgeon, neonatologist, geneticist; and social 
worker is necessary to provide integrated: care. In ad- 
dition, full parental disclosure of currently known ben- 
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Fig. 4B. Section of brain demonstrating intraventricular hemorrhage (H) resulting from cephalo- 


centesis, 





Fig. 4C. Subdural hematoma (H) resulting from cephalocentesis. 


efits and risks of the procedure is mandatory, so that 
consent is fully informed concerning this therapeutic 
intervention of uncertain efficacy.” 

We recommend delivery of the fetus with hydro- 
cephalus once pulmonary maturity is demonstrated. 
To facilitate this goal, weekly amniocenteses are per- 
formed beginning at 36 weeks of gestation. This rec- 
ommendation is based upon the potential ill effects of 
prolonged compression of the cerebral cortex. At the 
present time, there is no clear guideline when preterm 
delivery is indicated because of worsening hydroceph- 
alus prior to fetal lung maturity. The risks of respira- 
tory distress syndrome with subsequent delay in neu- 


TFIRAS PAYS EINAR EN: MEL PERSE EE eM rE IRAINEN ORE» 





rosurgical ventriculoperitoneal shunt placement must ~ 
be balanced against the potential ill effects of progres: 
sive ventriculomegaly. Serial sonography may be helpe 






ful in determining the management decision. If deliv- 
ery prior to fetal lung maturity is elected, then maternal < 
corticosteroid administration is recommended to rei 
duce the risk occurrence and the severity of respiratory 
distress syndrome in the neonate. 

Cephalocentesis was performed in 11 cases in this 
series. We feel that the procedure, when indicated, is 
facilitated by sonographic guidance. Fig. 2 illustrates 
how an 18-gauge needle can be guided into the fetal 
skull through the maternal-abdomen during local an- ; 
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esthesia. After aspiration of cerebrospinal fluid, over- 
lapping of the cranial sutures can be observed with 
ultrasound (Fig. 3, A and B). Throughout the proce- 
dure the needle tip can be observed (Fig. 3, C). 

It is not surprising that perinatal death occurred in 
10 of 11 (91%) cases in which cephalocentesis was per- 
formed in this series. A recent review of 41 reported 
cases of cephalocentesis revealed that 23 infants were 
stillborn and 15 infants died in the neonatal period.” 
The morbid nature of this procedure is also empha- 
sized by the sonographic visualization of intracranial 
bleeding which was observed in three of our cases (Fig. 
3, D) and the pathologic confirmation of intracranial 
hemorrhage after cephalocentesis in seven cases (Figs. 
4A, 4B, and 4C). It is acknowledged that some of the 
perinatal morbidity and mortality reported in associa- 
tion with cephalocentesis may have been due to the fact 
that the primary intent of the operator was to diminish 
maternal morbidity or to detect associated anomalies 
which were not compatible with postnatal life. 

We believe that in view of the potential for normal, 
and even superior, intelligence for those infants with 
hydrocephalus given optimum neonatal neurosurgical 
care,”'® fetuses with isolated hydrocephalus and mac- 
rocephaly are best delivered by cesarean section. In 
¿o those instances, however, where hydrocephalus is 
associated with anomalies suggestive of very poor 
prognosis (for instance, alobar holoprosencephaly," 
thanatophoric dysplasia with cloverleaf skull,’ or cran- 
iofacial duplication"), cephalocentesis and subsequent 
vaginal delivery may be the most appropriate form of 
“management. Because cortical mantle thickness cor- 


t; relates poorly with subsequent intelligence,’ we do not 


advocate cephalocentesis in cases of severe isolated hy- 
drocephalus. If there is no demonstrable cortex, how- 
ever, then hydranencephaly is most probably present; 
since this condition has a dismal prognosis, cephalo- 
centesis might be appropriate. 

Seven infants in our series were delivered vaginally 
without cephalocentesis. One neonate in this group had 
a vaginal delivery after a successful induction of labor 
and uneventful intrapartum course. In the absence of 
documented ill effects of vaginal delivery for the hy- 
drocephalic fetus when cephalocentesis is not per- 
formed,.we believe that cesarean section may not be 
necessary for all cases if there is normal progress in 
labor. Attempted vaginal delivery may be appropriate 
when the fetus in a vertex presentation has normal- 
‘sized head (head biometry <2SD above the mean for 
gestational age”) or has mild macrocephaly (for in- 
stance, biparietal diameter of 98 mm at 38 weeks of 
gestation). When fetal hydrocephalus is associated with 
a meningomyelocele, however, cesarean section may be 
less traumatic than vaginal delivery." 

In conclusion, we have discussed current approaches 
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to the management of fetal hydrocephalus based on 
our experience with 53 consecutive cases. A uniform 
plan of management is not possible for fetal hydro- 
cephalus, since the etiologies of this condition are many 
and widely varied. Determination of any abnormalities 
associated with hydrocephalus is essential for optimal 
obstetric care, as management decisions may be greatly 
influenced by the presence and nature of these abnor- 
malities. Although our ability to detect associated ab- 
normalities has improved, it continues to be far from 
perfect. With advances in antenatal diagnosis, this ac- 
curacy will hopefully improve. Even with accurate an- 
tenatal diagnosis, however, therapeutic uncertainties 
may remain. Among these are the place of elective de- 
livery prior to fetal lung maturity when there is rapid 
and progressive increase in the lateral ventricle-hemi- 
spheric width ratio, the role of ventriculoamniotic 
shunt placement and the delineation of appropriate 
candidates for this procedure, the possibility of trans- 
abdominal cephalocentesis with removal of a limited 
amount of cerebrospinal fluid prior to delivery without © 
worsening fetal prognosis, and the safety of vaginal 
delivery for the infant with hydrocephalus in vertex 
presentation when there is normal progress of labor. 
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Editors’ note: This manuscript was revised after these 
discussions were presented. 


Discussion 

‘Dr. ALLAN B. WEINGOLD, Washington, D. C. Dr. 
Chervenak and his colleagues have addressed a clinical 
problem intense with ethical overtones and have done 
so with sensitivity and objectivity. Viewed from the per- 
spective of the developing field of fetal therapy, this 
paper must be considered as a fairly strong negative 


statement, at least with reference to active in utero in- 


tervention. ; 

I want to reemphasize some critical points brought 
out in this manuscript. First, isolated hydrocephalus is 
a relatively uncommon event. Ten percent of the pa- 
tients reviewed had chromosomal abnormalities; 73% 
had other abnormalities involving virtually every organ 
system including one systemic infection with toxoplas- 
mosis. The most common associated anomaly was spina 
bifida occurring in one third of the patients, and other 
significant intracranial anomalies occur frequently. Of 
particular concern is the fact that in 26% of the patients 
the diagnosis of the associated anomaly was not made 
during the antepartum period. In more recent cases, 
however, this false negative percentage was lower. 

Second, the mean gestational age at diagnosis was 28 
weeks even in the most recent series. Given the fact 


that intervention, of any kind, should be based on serial’ 


sonographic evidence of progressive ventricular dis- 
tention, can we realistically expect significant improve- 
ment in outcome unless earlier diagnosis and inter- 
vention can be obtained? Dr. Chervenak, how early in 
pregnancy do you feel that we can, with current tech- 
nology, make a diagnosis of hydrocephalus with accu- 
racy? Most importantly, what is the false positive rate 
at 20 weeks of pregnancy when the lateral ventricle— 
to—hemispheric width ratio is usually in the 50% range? 
How early will we realistically be able to intervene ther- 
apeutically if ventriculo—amniotic fluid shunting proves 
to be feasible and safe? Bearing in mind your data on 
the high incidence of*intracranial bleeding following 
cephalocentesis, does it ‘not seem likely that early in- 
tervention would be associated with a higher risk of 
shunt procedure complications? . 

‘Third, turning to the management of the cases di- 
agnosed in the third trimester òf pregnancy, it is im- 
portant to reemphasize the point made by McCullough 
and Balzar-Martin' that cortical mantle thickness cor- 
relates poorly with subsequent intelligence, particularly 
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in the isolated cases where in vitro therapy may be most 
applicable.. 

It is clear that cesarean section provides a relatively 
atraumatic mode of delivery for the fetus. Our own 
experience strongly substantiates the need for vertical 
incisions when macrocephaly exists. This has consid- 
erable negative implications for the mother. What, 
then, were your criteria for vaginal delivery versus elec- 
tive cesarean section? Were these decisions made jointly 
with the patient and to what degree did the hope for 
fetal survival influence that decision? If the direction 
of management is for survival witk. the best potential 
outcome, we have operated on the premise that pro- 
gressive ventriculomegaly should be managed by de- 


. livery after 32 weeks following corticosteroid admin- 


istration. 

Finally, to close on a more optimistic note, let me 
stress a point made in the article. We anticipate that 
with further technologic developments our ability to 
discriminate isolated fetal hydrocephalus will improve. 
Further efforts at antenatal diagnosis should endeavor 
to identify all abnormalities in association with fetal 
hydocephalus as even minor structural abnormalities 
may be markers of a brain dysgenesis more severe than 
isolated ventriculomegaly. A technique of current po- 
tential is in vitro computed tomographic scanning and, 
on the near horizon, is nuclear magnetic resonance. 

We look forward with great anticipation to the con- 
tinued contributions of Dr. Chervenak and co-workers 
who have already added so much to our understanding 
and facility in antenatal diagnosis. 
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Dr. Jonn Patrick, London, Ontario, Canada. I 
wonder if it is time to concern ourselves with how this 
sort of diagnostic technique, in this case, of the brain, 
affects our relation with patients during the last trimes- 
ter of pregnancy. I want to ask our presenter today if 
he has any special management suggestions for what 
we do after he and his colleagues make a diagnosis like 
this in the management of the woman for the rest of 
pregnancy, because it has been my experience that it is 
incredibly difficult. 

Dr. FEDERICO MARIONA, Detroit, Michigan. With the 
increase in the use of ultrasound in areas that are really 
not ready for Level II, how many patients were you 
seeing from outside sources with fetuses that were, in 
fact, not hydrocephalic at the time that you studied 
them? Also, with the frequent appearance of hydram- 
nios in women who have a hydrocephalic fetus and in 
the case of a hydrocephalic fetus that is swallowing very 
poorly, would you use a tocolytic agent if the patient 
goes into labor prematurely? 

Dr. Rosert C. Goopiin, Omaha, Nebraska. We 
have delivered five hydrocephalic fetuses with very 
large heads who had no other anomalies and the out- 
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come has.been very favorable. Although cephalic fe- 
- tuses may not “fit together” once the surgeon drains 
the head, I have the feeling that we should continué to 
do this. What is the outcome of very large hydroce- 
phalic infants without other anomalies? Do the authors 
have data on this? 
Dr. CHERVENAK (Closing). Recently, we reported a 
series of 13 cases of fetal nydrorephaius diagnosed be- 
. fore 24 weeks of gestation’; there'were no diagnostic 
errors. It is of note, however, that the lateral ventricle— 
to—hemispheric width ratios were initially normal in 
two cases, indicating that serial sonographic examina- 
tions may sometimes be necessary to make the diag- 
nosis. In addition, as the natural history of ventricular 
enlargement early in gestation is uncertain, the diag- 
nosis of ventriculomegaly is most secure if progressive 
ventricular enlargement is documented with serial son- 
ography. Nonetheless,.our experience suggests that it 
is possible in some cases to diagnose fetal hydroceph- 


alus early enough in gestation to provide the option of 


termination of pregnancy. 

I believe that the therapeutic benefit of ventricu- 
loamniotic shunt placement remains uncertain. Expe- 
rience in humans? has not been as encouraging as it 
was in monkeys.’ At this time, however, it is not ap- 
propriate to make a definitive statement that shunt 
placement is never indicated. 

In my view, ethical analysis provides greater under- 
standing into the dilemma of whether to perform ce- 
sarean section or cephalocentesis when hydrocephalus 


occurs with macrocephaly.* With isolated hydroceph-. 


alus, cesarean section is recommended because of sub- 
stantial beneficence-based obligations to the fetus. 
These obligations are based upon the potentially de- 
structive nature of cephalocentesis and the possibility 
for normal, even superior, intelligence in this group. 
If, however, the mother refuses cesarean section, 
cephalocentesis would be performed because benefi- 
cence-based obligations to the mother assume greater 
weight, as there is substantial risk of maternal death if 
labor is allowed to continue without decompression of 
the enlarged fetal head. If hydrocephalus is associated 
with severe anomalies, such as cloverleaf skull, alobar 
holoprosencephaly, or craniofacial duplication, cepha- 
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locentesis is recommended to avoid the maternal ill 
effects of cesarean section, as beneficence-based obli- 
gations to the fetus are not as substantial (Chervenak 
FA, McCullough L. An ethical analysis of the intrapar- 
tum management of hydrocephalus associated with ma- 
crocephaly. Submitted for publication). 

Dr. Patrick makes an important point. Our experi- 
ence has shown that contact with a perinatal social 
worker, as well as antepartum introduction to the neu- 
rosurgeon and neonatologist, are invaluable in provid- 
ing support to the patient. 

Concerning Dr. Mariona’s comments, errors in the 
diagnosis of hydrocephalus occur in approximately one 
third of cases prior to the examination of a patient in 
a referral center. This emphasizes the need for a careful 
confirmation of fetal hydrocephalus prior to obstetric 
intervention. We use tocolysis when necessary to arrest 
premature labor in a pregnancy complicated by fetal 
hydrocephalus.. 

In reference to Dr. Goodlin’s comment about the 
neonatal outcome of isolated hydrocephalus associated 
with macrocephaly, we do not have sufficient clinical 
data to address this issue meaningfully. Our one sur- 
vivor with isolated hydrocephalus is currently doing 
well with an Intelligence Quotient of 98. Lorber’s’ study 


‘of a larger number of neonates with severe isolated 


hydrocephalus demonstrates that the outcome is often - 
good for this subgroup. 
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B-Adrenergic—receptor and adenylate cyclase properties in 


pregnant and nonpregnant guinea pig myometrium 


Christos G. Hatjis, M.D. 
Winston-Salem, North Carolina 


Stimulation of myometrial B-adrenergic receptors by agonists results in myometrial relaxation through 
adenylate cyclase—dependent mechanisms. Their activity is modulated by local or systemic estrogen- 
progesterone milieu. During pregnancy, guinea pigs demonstrate an ovarioplacental shift for progesterone 
production at 0.35 gestation and a gradual increase in estrogen levels. To investigate whether these 
changes affect myometrial B-adrenergic—receptor and adenylate cyclase properties, we directly characterized 
B-adrenergic receptors and adenylate cyclase in myometrial plasma membranes from time-dated pregnant 
(term 65 days), postpartum, arid nonpregnant virgin guinea pigs by well-established in vitro methods. 

In all animals, there appeared to be a high-affinity, low-capacity, single class of binding sites with 
pharmacologic specificities consistent with the B,-adrenergic-receptor subtype. The dissociation constants 
of these B-adrenergic receptors were significantly decreased in pregnant animals at approximately 
20.80 gestation when compared to. pregnant animals at 0.35 to 0.40 gestation, nonpregnant animals, and 
postpartum animals. Moreover, the total number of B-adrenergic receptors was significantly higher at 
20.80 gestation than in the other groups. Basal adenylate cyclase activity increased in animals from 0.35 
to #0.8 gestation and was higher than that of postpartum animals and nonpregnant animals. The 
degree of adenylate cyclase stimulation by (~)isoproterenol was higher at term than at an earlier point in 
gestation or in nonpregnant and postpartum animals. These results indicate that, with advancing gestation 


in pregnant animals, there is an up- regulation of B- adrenergic-receptor and adenylate cyclase function. 


(Am J OgsTeT GYNECOL 1985;151:943-50.) 


Key words: B-Adrenergic receptors, adenylate cyclase, myometrium, pregnancy 


Uterine contractility is influenced by the relative den- 


sities of a- and B-adrenergic receptors.' Stimulation of 
-adrenergic receptors, in human or animal myome- 
trium by @-adrenergic-receptor agonists results in 
smooth muscle relaxation. This is most likely mediated 
through an adenylate cyclase~dependent mechanism. 

It appears that myometrial 6-adrenergic—receptor 
properties are partly regulated by local or systemic 
estrogen-progesterone levels as well as presynaptic ad- 
renergic input. Although B-adrenergic—receptor activ- 
ity in myometrium from hormonally treated, nonpreg- 
nant animals has been studied,“ similar experiments 
in pregnant animals which show marked in vivo estro- 
gen-progesterone changes with advancing gestation 
have not been reported in detail. Furthermore, the 


fact that pregnancy, in some species, may induce a de- 


From the Division of Maternal-Fetal Medicine, Department of Ob- 
Stetrics and Gynecology, Bowman Gray School of Medicine of Wake 
Forest University. 

Supported in part by Basil O'Connor Grant 5-362, by the National 
Foundation—March of Dimes, and United Way Starter Grant 
BGSM. 

Presented at the Third Annual Meeting oft the American Gynecological 
and Obstetrical Society, Hot Springs, Virginia, September 5-8, 
1984, 

Reprint requests: Christos G. Hatjis, M.D., Department of Obstetrics 
and Gynecology, Bowman Gray School of Medicine, 300 South 
Hawthorne Road, Winston-Salem, NC 27103. 


crease in presynaptic adrenergic input to myometrium, 
presumably because of local progesterone produc- 
tion,®® makes the pregnant animal an attractive model 
to study the in vivo regulation of B-adrenergic—recep- 
tor properties. , 

These observations raise the question whether locai 
hormonal production and functional denervation re- 
sult in up-regulation of B-adrenergic—receptor density 
and adenylate cyclase activity. As a first step, to an- 
swering this question, we have measured @-adrenergic— 
receptor properties and adenylate cyclase activity in 
nonpregnant (nulligravid), pregnant, and postpartum 
(primiparous) guinea pigs. This species was chosen for 
two reasons. First, in contrast to previously studied 


_ pregnant rabbits,* it demonstrates the aforementioned 


changes in local progesterone production (ovariopla- 
cental shift) and sympathetic denervation with preg- 
nancy.°* Second, pregnant guinea pigs bear significant 
hormonal similarities to the human. Thus, a study of 
B-adrenergic—receptor function in guinea pig myo- 
metrium may provide important information on hu- 
man myometrial physiologic characteristics. 


Material and methods 

Materials. The following drugs were donated by 
the companies indicated: (+ )iscproterenol, (+ )norepi- 
nephrine, and (+ Jepinephrine, Sterling-Winthrop; (+) 
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propranolol, Ayerst. Other drugs.and materials were’ 


` obtained from comniercial sources and were of reagent 


grade. (+)'*I-hydroxybenzylpindolol, a nonspecific B- . 
antagonist, was obtained from New England Nuclear _ 


on a monthly basis, stored at —20° C, and diluted in 
drug buffer immediately before use (2.2 Ci/ymol). 
a-**P-adenosine triphosphate (20 to 40 Ci/mmol) was 
obtained from New England Nuclear and [3’,8°H], 
3’5'-cAMP (15 Ci/mmol) from ICN. , 

Animals. Virgin female guinea pigs weighing 400 to 
600 gm and primigravid guinea pigs with time-dated 
gestations and weighing 600 to 1200 gm were obtained 
from Perfection Breeders. Prior to sacrifice, they were 
housed in our animal care facility for 2 to 20 days. 
Some pregnant guinea pigs were allowed to deliver and 
were put to death in the postpartum period (1 to 5 
days). 

Animals were P with 40 to 55 mg/kg of 
sodium pentobarbital intraperitoneally. At laparotomy, 
a hysterectomy was performed. Attached adipose and 
vascular tissue was removed from the uterus and the 
cervical region was excised. Hysterotomy was per- 
formed in pregnant animals and the products of con- 
ception were removed from the endometrial cavity. Tis- 
sue was snap-frozen i in liquid nitrogen and stored at 
—70° C until used. 

Tissue preparation. Uterine tissue was thawed i in ice- 
cold buffer A containing 0.005 mol/L of ethylenedi- 
aminetetraacetic acid (EDTA), 0.025 mol/L of sucrose, 
0.9% sodium chloride, and 0.02 mol/L of Tris hydro- 
chloride, buffer, pH 7.5. The thawed uterus was then 
split along each horn and the endometrium was 
scraped. The uterus was placed in 5 to 10 volumes per 
gram of wet weight of buffer A, minced finely with 
scissors, and sonicated on a Brinkman Polytron (setting 
7, twice, for 30 seconds each time). The homoge- 
nate was then filtered through eight layers of cheese- 
cloth. 

To an aliquot of tissue that was to be used for B- 
adrenergic—receptor assay, an equal volume of 1.2 mol/ 
L of potassium chloride was added. This mixture was 
then incubated on ice with constant stirring for 10 min- 
utes and subsequently centrifuged at 80,000 x g (15 
minutes at 4° C). The pellet was resuspended in ice- 
cold buffer B (0.9% sodium chloride and 9.02 mol/L 
of Tris hydrochloride, pH 7.5) and was then centri- 
fuged as before. The final pellet was resuspended im 
buffer B (100 to 300 volumes per gram of wet weight) 
and was used for ®-adrenergic—receptor experiments. 

An aliquot of the original homogenate to be used 
for adenylate cyclase experiments was centrifuged at 
80,000 x g for 15 minutes (4° C) and the pellet resus- 
pended in 2 to 4 ml of ice-cold buffer B. It was prein- 
cubated for 10 minutes at 4° C in the presence of 
0.5 mmol/L of dithiothreitol, 0.17 mmol/L of ethyl- 
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enéglycol-bis(B-amino-ethy! ether)N,N’-tetraacetic acid 


_ (EGTA), 1 mmol/L of hydrochloric acid, 0.2% bovine 


serum albumin, and 5 mmol/L of magnesium chloride, 
pH 7.45. The suspension was then recentrifuged as 
previously outlined. The resulting pellets were resus- 
pended in ice-cold buffer B (100 to 150 volumes per 
gram of wet weight) and used in the assay. 

Binding studies. For all binding studies, an aliquot 
(0.15 ml, 5 to 45 wg of protein) of crude membrane 
preparation was incubated with (+)!*I-labeled hy- 
droxybenzylpindolol and appropriate drugs in a total 
volume of 0.25 ml (0.9% sodium chloride, 20 mmol/L 
of Tris hydrochloride, 0.17 mmol/L of EDTA, 1 mmol/ 
L of hydrochloric acid, and 0.2% bovine serum albu- 
min, pH 7.45). 

To determine the concentration of binding sites and 
their affinity to (+ )5]-labeled hydroxybenzytpindolol, 


; samples were incubated for 45 minutes at 37° C, in 


triplicate. The amount of specifically bound (+)'"I- 
labeled hydroxybenzylpindolol was determined at five 
to eight concentrations of (+)!"*I-labeled hydroxyben- 
zylpindolol (15 to 400 pmol/L). The data were analyzed 
by the method of Scatchard? to provide estimates of 
the maximum density (Bmax) of B- -adrenergic receptors, 
femtomoles per milligram of protein per uterus and 
the dissociation constant (Kp) of (+) I-labeled hy- 
droxybenzylpindolol, picomoles per liter. 

To determine the potency of the various drugs in 
inhibiting (+)"*I-labeled hydroxybenzylpindolol bind- 
ing, samples were incubated for 45 minutes at 37° C 
in duplicate, with various concentrations of each drug. 
(+)I-labeled hydroxybenzylpindolol was present at 
concentrations of 17 to 25 pmol/L. Inhibition constants 
(K,) were calculated bythe logit-log transformation of 
data and application of the Cheng and Prussoff" cor- 
rection: K, = IC,/(1 + [L]/Ko) where IC,, is the con- 
centration of competing ligand that inhibits 50% 
(+)'*I-labeled hydroxybenzylpiridolol binding; [L] is 
the concentration of (+)'**I-labeled hydroxybenzylpin- 
dolol in picomoles, and Kp is the dissociation constant 
of (+)'*I-labeled hydroxybenzylpindolol as deter- 
mined by Scatchard analyses in picomoles per liter. 

Reactions were stopped by adding 5 ml of ‘buffer B 
to each tube; the samples were then rapidly filtered 
through Whatman GF/C glass fiber filters. Each filter 
was washed with an additional 15 ml of buffer B and 
dried. Radioactivity was determined in a ‘y-counter 
(Packard Autogamma 500C, 3-inch NEEL) crystal, ef- 
ficiency 70% to 79%). 

Specific binding of (+)'I- labeled hye: 
pindolol was defined as the amount bound in the ab- 
sence of competing ligand minus the amount bound in 
the presence of 10 pmol/L of (+)propranolol. Specific 
binding routinely represented 65% to 80% of total 
(+)'1-labeled hydroxybénzylpindolol binding. 
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Fig. 1. Binding assay of (+)!*I-labeled hydroxybenzylpindolol (J-HYP). To determine the density 
of binding sites and Kp, the amount of specific J-HYP binding was determined at various concen- 
trations of /-HYP. Data are in counts per minute of two representative equilibrium experiments: 
(A) nonpregnant animal and (B) pregnant animal (55 to 65 days’ gestation), TB: Total binding; NSB: 
nonspecific binding (107° mol/L of (+)propranolol); SB: specific binding. 


Table I. B-Adrenergic receptors in guinea pig myometrium: Equilibrium characteristics 





Group n 
A: Nonpregnant ae 
B: Early pregnancy 5 
(20-25 days’ gestation) 
C: Late pregnancy 8 
(255-65 days’ 
gestation) 
D: Post partum 6 
(1-3 days) 








Kp *(pmot/L) À B nox 1(fmollmg protein) 
60.70 + 8.48 55.45 + 14.14 
52,87 + 12.54 91.36 + 15.23 
28.06 + 3.65 2878.87 + 648.22 
41.47 + 8.88 712.97 + 69.62 








Results are mean + SEM. 








*p < 0.05 when Kp in group C is compared to that of group A, B, or D. 


or B. 


Adenylate cyclase assay. Adenylate cyclase activity 
was determined by measuring the conversion of a- 
*P—labeled adenosine triphosphate to 3'5’-cyclic-*P- 
labeled adenosine monophosphate and isolating the 
product by a modification of a method developed by 
Salomon et al."' The reaction was carried out in tripli- 
cate at 30° C for 15 minutes in a final volume of 0.2 
ml containing 0.1 ml of membrane fraction (8 to 60 pg 
of protein per tube) and 50 mmol/L of Tris hydro- 
chloride, pH 7.5, 0.45% sodium chloride, 0.5 mmol/L 
of adenosine triphosphate, 5 mmol/L. of magnesium 
chloride, 0.17 mmol/L of EGTA, 0.05 mmol/L of cyclic 
adenosine monophosphate, 0.5 mmol/L of dithioth- 
reitol, 0.75 mmol/L of 3-isobutylmethylxanthine, 0.1 
mg/ml of creatine kinase, 10 mmol/L of creatine phos- 
phate, and 1 to2 x 10° cpm of a-*P-labeled adenosine 
triphosphate. Appropriate drugs were added as re- 
quired. The reaction was initiated by adding the mem- 
brane fraction to the incubation tubes. It was linear 
with respect to time (up to 20 minutes) and protein 


tp < 0.001 when B,,,, in group C is compared to that of group A, B, or D. Bma in group D is greater than that in group A 


concentration. The reaction was terminated by the ad- 
dition 0.25 ml of a solution containing 50 mmol/L of 
Tris hydrochloride (pH 7.5), 5 mmol/L of adenosine 
triphosphate, 1 mmol/L of 3'5'-cyclic adenosine mono- 
phosphate, and 5% sodium dodecyl sulfate. Tritium- 
labeled cyclic adenosine monophosphate (10,000 to 
25,000 cpm per tube) was added to all tubes to serve 
as an internal standard and monitor the efficiency of 
recovery.. The tubes were then placed in boiling wa- 
ter for 10 minutes and then allowed to cool down to 
room temperature. 3'5’-Cyclic-*P-labeled adenosine 
monophosphate was isolated with sequential Dowex 
(AG 50W-X4, 200 to 400 mesh, Bio-Rad) and neutral 
alumina columns essentially as described by Salomon 
et al. and counted in a scintillation counter (Packard). 
Recovery of 3’5'-cyclic adenosine monophosphate was 
determined by the percentage of recovery of the ‘tri- 
tium-labeled 3'5'-cyclic adenosine monophosphate ex- 
ternal standard in each sample. 

Results ‘have been corrected for the percentage of 
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Scatchard Analysis of Specific -HYP Binding 
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Fig. 2. Scatchard analysis of specific J-HYP binding data (from Fig. 1). The slope of the line = 


provides an estimate of Kp while he x axis intercept provides a value for the density of receptors 


(Boar). 


recovery (routinely >40% to 60%). Enzymatic activity 
was expressed as picomoles of 3'5'-cyclic adenosine 
monophosphate produced per milligram of protein per 
minute per uterus. 

' Protein assay. Protein concentrations were deter- 
mine according to the method of Bradford" with bo- 
vine serum albumin used as a standard. 

Statistical analysis. We used analysis of variance to 
test the null hypotheses that there were no differences 
in Kp, Baas and K, and adenylate cyclase activity with 
advancing gestation. A p value of <0.05 was considered 
significant. o 


Results 


In preliminary experiments, the kinetic behavior of 
(+) I-labeled hydroxybenzylpindolol binding to myo- 
metrial membranes was characterized. The binding was 
rapid, reached equilibrium by 45 minutes, and re- 
mained stable for at least 80 minutes. It was reversible 
by addition of 10 pmol/L of (+)propranolol and 
reached nonspecific binding levels by 120.minutes (un- 
published observations). 

The equilibrium characteristics of specific (+)'®I-la- 
beled hydroxybenzylpindolol are shown schematically 
in Figs. 1 and 2 and the overall results are shown in 
Table'I. Fig. Í demonstrates that specific (+ 
hydroxybenzylpindolol binding was saturable while to- 
tal binding was not. The latter increased in parallel with 
nonspecific binding. Scatchard analysis of specific bind- 
ing (Fig. 2) revealed that (+)**I-labeled hydroxy- 
benzylpindolol bound to a single class of high-affinity 
binding sites. 

Table I shows that the K, for (+)! I-labeled hy- 
droxybenzylpindolol binding decreased in late preg- 


)'*]-labeled - 


nancy and was significantly lower from the values ob- 
served in nonpregnant, early pregnant, or postpartum 
animals. This indicates an increase in the B-adrenergic— 
receptor affinity for binding (+)'*I-labeled hydroxy- 
benzylpindolol in guinea pigs in late gestation. More- 
over, the highest Bmax was observed in pregnant guinea 
pigs in late gestation, and this value was significantly 
different from those in the other groups. Finally, Brox 
in postpartum guinea pigs was significantly higher than 
that in the nonpregnant animals or the animals in the 
early stages of pregnancy but lower than that in n guinea 
pigs in late pregnancy. 
' As shown in Fig. 3 and Table II, (+) 251. labeled hy- 
droxybenzylpindolol binds to a class of receptors that 
demonstrate: (1) pharmacologic specificity consistent 
with the By-subtype of B-adrenergic receptors [{(—)iso- 
proterenol > (—)epinephrine, >(-~—)norepinephrinej 
and (2) steric specificity. in that the (—)isomers are more 
potent competitive inhibitors than the (+ )isomers. Sim- 
ilar steric specificity was seen when (+)propranolol was 
compared to the (+)propranolol inhibition. There was 
no significant difference in the K, in myometrial mêm- 
branes obtained from animals at different points in 
their life cycles. 

Tables III and IV show the overall results for ade- 


~ nylate cyclase activity. Table III shows that there was a 


marked increase in basal activity in guinea pigs in late 
pregnancy. Addition of guanosine triphosphate re- 
sulted in a significant rise in basal adenylate cyclase 
activity in all groups (50% to 100%). However, the high- 
est rise was observed in uteri from guinea pigs in late 
pregnancy, Similarly, sodium fluoride induced a sig- 
nificant increase in adenylate cyclase activity and ap- 
peared to be the most potent stimulator in all groups. 


a7 
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Table II. Effect of B-adrenergic receptor 
agonists and antagonists on specific 

(+) labeled hydroxybenzylpindolol binding 
to guinea pig myometrial membranes 


K, *(pmol/L) 


(—)Isoproterenol 8 0.50 + 0.10 

(+ )Isoproterenol 6 47.25 + 7.64 
(—)Epinephrine 8 2.12 + 0.08 
(+)Epinephrine 6 15.69 + 3.11 
(—)Norepinephrine 8 29.12 + 8.80 
(+)Norepinephrine 6 247.07 + 59.65 
(+)Propranolol 4 0.00298 + 0.00076 
(+)Propranolol 7 0.12 + 0.02 


Results are mean + SEM of four to eight experiments in ` 


nonpregnant, pregnant, and postpartum guinea pigs. 

*K, was determined from logit transformation of the data 
and by applying the correction proposed by Cheng and Prus- 
soff. Competing drugs were evaluated at six or more concen- 
trations. 


The degree of stimulation by sodium fluoride was sim- 
ilar in all groups and its effects were not dependent on 
the presence of guanosine triphosphate. 

In Table IV, the degree of stimulation by (—)isopro- 
terenol is shown. (— )Isoproterenol stimulation was ob- 
served only in the presence of guanosine triphosphate 
(107 to 10°* mol/L): Uteri from guinea pigs in late 
pregnancy demonstrated a significantly higher per- 
centage of change (95% to 100%) over basal adenylate 
cyclase activity in the presence of guanosine triphos- 
phate than that observed in the other groups (29% to 


58%). Addition of (+)propranolol inhibited adenylate- 


cyclase—stimulated activity by (—)isoproterenol down 
to basal levels. l 


Comment 


In these experiments, we studied the properties of 
B-adrenergic—receptors and the activity of adenylate 
cyclase in pregnant and nonpregnant guinea pig myo- 
metrium. We observed significant changes in B-adren- 
ergic—receptor function in late gestation, 

In all groups, (+)'* I-labeled hydroxybenzylpindolol 
bound specifically to one class of saturable binding sites. 
Their pharmacologic specificity, as seen in our com- 
petition studies, suggests that these sites are primary 
the B,-subtype of B-adrenergic receptors. 

Binding characteristics of these receptors in guinea 
pig myometrium are different in pregnant and non- 
pregnant animals. First, there was a decrease in the 
value of Ky for (+)'* I-labeled hydroxybenzylpindolol 
in late pregnancy when compared to the value in non- 
pregnant animals, early pregnancy, and postpartum 
guinea pigs. In contrast, the K, for several B-agonists 


and antagonists did not change, when studied at dif- 


ferent points of the animals’ life cycles. Second, there 
was a highly significant and remarkable increase in the 
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Fig. 3. Competition curves for adrenergic agonists and antag- 
onists. Each point is the mean of four to six experiments from 
nonpregnant, pregnant, and postpartum animals. 


density of B-adrenergic receptors in late pregnancy 
with a gradual decline in the early postpartum period. 

Furthermore, the observations concerning adenylate 
cyclase activity are in agreement with our B-adrenergic— 
receptor data in that both basal activity and the degree 
of stimulation by (~)isoproterenal are higher in ani- 
mals closer to term than at any of the other life points 
studied. In contrast, sodium fluoride stimulation, which 
does not depend primarily on §-adrenergic~receptor 
function, was equivalent in all animals. 

The etiology of this up-regulation of 6-adrenergic— 
receptor density and function in the guinea pig in late 
pregnancy is not known. It is unltkely that this reflects 
an increase in smooth muscle cell number and it might 
be secondary to increased B-adrenergic—receptor and 
adenylate cyclase protein synthesis or uncovering of 
previously spare binding sites. 

There are at least two potential explanations for the 
observed changes. First, from work in nonpregnant 
rats, rabbits, and sheep,?* myometrial B-adrenergic— 
receptor density increased as a result of exogenous ad- 
ministration of estradiol.- However, B-adrenergic—re- 
ceptor K, did not show any significant changes. Since 
estrogen production increases with advancing gestation 
in guinea pigs," it is conceivable that part of the up- 
regulation of B-adrenergic—receptor function is due to 
that change. 

Another possibility needs to be considered. The 
pregnant guinea pig is unique in that, similar to the 
situation in human pregnancy, there is local placental 
progesterone production after 25 to 35 days’ gestation 
(ovarioplacental shift).'* This is thought to be important 
for pregnancy maintenance and uterine relaxation. Lo- 
cal progesterone secretion results in a decrease in nor- 
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Table III. Adenylate cyclase activity in guinea pig myometrial membranes (3'5'-cyclic adenosine 
monophosphate produced in picomoles per milligram of protein per minute) 







A: Nonpregnant 4 117.19 + 31.89 

B: Early pregnancy 3 138.82 + 24.56 
(20-25 days’ gestation) : 

C: Late pregnancy a 612.49 + 49.62 
(55-65 days’ gestation) 

D: Post partum 4 107.24 + 37.35 


(1-3 days) 





Basal plus GTP 
(10-* mol/L) plus 
NaF (10-7? moli L)*} 


Basal plus GTP 
(10~* mol/L)*f 


185.58 +.35.87 
223.99 + 47.80 


1121.41 + 215.80 
1153.47 + 289.86 


2313.18 + 347.42 10,568 + 750.03 


208.45 + 61.09 1700.34 + 611.42 





Results are mean + SEM. GTP = Guanosine triphosphate; NaF = sodium fluoride. 

*p < 0.01 for basal, basal plus GTP, and NaF plus GTP adenylate cyclase activity between group C and groups A, B, and D. 
tp < 0.05, percentage of stimulation by GTP over basal enzyme activity, between group C and groups A, B, and D. 
Percentage of stimulation by NaF over basal plus GTP activity did not differ between groups. 


Table IV. Adenylate cyclase activity in guinea pig myometrial membranes (3’5’ cyclic adenosine 





Basal plus GTP 
(1077 mol/L)* 


A: Nonpregnant 4 185.58 + 35.87 

B: Early pregnancy 8 223.99 + 47.80 
(20-25 days’ gestation) 

C: Late pregnancy 3 2313.18 + 347.42 
(55-65 days’ gestation) 

D: Post partum 4 208.45 + 61.09 
(1-3 days) 


monophosphate produced in picomoles per milligram of protein per minute) 











Basal plus GTP 
(10-* mol/L) plus 
(— )tsoproterenol 
(10-* mol/L) plus 
(—)propranolol 
(107? mol/L) 


Basal plus GTP 
(10-* mol/L) plus 
“— isoproterenol 


(10-* mol/L)*t 


241.04 + 47.63 
354.82 + 78.09 


175.20 + 41.89 
255.60 + 56.03 
4301.37 + 603.76 2715.23 + 426.30 


306.50 + 104.55 229.35 + -77.26 





Results are mean + SEM. 


*p < 0.01 for basal plus GTP and (—)isoproterenol adenylate cyclase activity between group C and groups A, B, and D. 
tp < 0.05 for percentage of stimulation over basal plus GTP activity by (—)isoproterenol between group C and groups A; B, 


and D. 


epinephrine uptake as well as a decrease in fluorescent 
adrenergic nerve terminals with pregnancy. This is sup- 
ported by the observation that similar changes are seen 
after progesterone pellet implantation in the uterine 


cavity of nonpregnant, castrated animals.®* Thus func- - 


tional adrenergic denervation of myometrium during 
pregnancy may also contribute to the observed up-reg- 
ulation of B-adrenergic—receptor function. In this con- 

. text, it is important to note that in pregnant rabbits, a 
species that does not show an ovarioplacental shift, 
myometrial B-adrenergic—receptor density decreased 
and §-adrenergic-receptor Ky remained unchanged 
with advancing gestation.’ 


The implications of these findings with respect to . 


myometrial contractility would seem to be that, with 
advancing pregnancy, an increase in the population of 
B-adrenergic—receptor and adenylate cyclase activity 
contributes to myometrial relaxation and pregnancy 
maintenance. Further studies to investigate the appar- 


ent changes in a-adrenergic—receptor population in 
this species as well as the in vitro myometrial contrac- 
tility would need to be performed to elucidate fully the 
functional implications of the in vitro B-adrenergic— 
receptor results. 
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Discussion 


Dr. James C. WARREN, St. Louis, Missouri. Dr. Hatjis 
would have us believe that in the guinea pig advancing 
gestation is associated with an increase in the density 
of myometrial B-adrenergic receptors (8,-subtype), an 
increase in basal adenylate cyclase activity, and an in- 
crease in its stimulation by (—)isoproterenol in vitro. 
Overall, this constitutes an up-regulation of B-adren- 
ergic receptors and receptor-dependent adenyl cyclase. 
There are more receptors present in late gestation (55 
to 65 days) than in early pregnancy (20 to 25 days) or 
nonpregnant and postpartum (1 to 3 days) states, and 
receptor occupation by (—)isoproterenol induces more 
adenyl cyclase activity. Such a situation would imply that 
the uterus is in a state of relative relaxation. 

His methodology is “state of the art.” He has evalu- 
ated receptors with the classically used '*I-labeled hy- 
droxybenzylpindolol, used accepted techniques to ac- 
count for nonspecific binding, and shown by Scatchard 
plots and careful ordering of the commonly used in- 
hibitors of specific hydroxybenzylpindolol binding that 
the receptors evaluated are a single class of high-affin- 
ity, low-capacity, B.-subtypes. The tissue used for in- 
cubation was prepared by methods that should mini- 
mize differential tissue losses (he used the 80,000 x g 
pellet). He quantitated adenyl cyclase activity as de- 
scribed by Salomon et al. This is benchmark technique. 
He assayed activity as basal, basal plus guanosine tri- 
phosphate, and basal plus guanosine triphosphate plus 
sodium fluoride categories. His evaluation of in vitro 
isoproterenol stimulation is convincing as it is ablated 
by propranolol. 
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I can find no fault with his strategy or tactics and J, 
for one, believe him, with perhaps one exception, his 
report of a qualitative change in the B,-adrenergic re- 
ceptor in late pregnancy whereby the Ky changes from 
approximately 50 to approximately 28 pmol/L. His sta- 
tistics indicate that this is significan:. Considering the 
vagaries of Scatchard plotting, the fact that consider- 
able error may occur in estimation of the concentrations 
of free ligand,' that these mostly influence Kp (rather 
than total binding site density), and that Kp changes 
are rare in the adrenergic receptor literature, I would 
prefer (at this time) to reserve judgment as to the qual- 
itative change. Remember that when statistics say the 
odds are 20:1 that something has changed, it also 
means that there is one chance in 20 that the result is 
merely attained by circumstance. 

There are two questions I would like to ask Dr. Hatjis. 
The first relates to the ratio of membrane fraction to 
nonmembrane fraction in the uterine preparation and 
possible variation between early and late pregnancy. It 
is clear that if somehow the physical characteristics of 
the myometrium change so that late in pregnancy there 
were relatively more milligrams of membrane per unit 
weight of total preparation, this alone (with data based 
on units of binding or activity per milligram of total 
protein) could provide for his observation. Such an 
event might occur by in vivo loss of nonmembrane pro- 
tein from or gain of membrane by the uterus as it moves 
into late gestation. Such possibilities can be ruled out 
by use of membrane markers which show that mem- 
brane fraction remains constant, such as sodium-po- 
tassium-adenosine triphosphatase or 5’nucleotidase. 
Were any such markers used? Indeed, the cyclic aden- 
osine monophosphate assay with sodium fluoride has 
been used as such a marker, and, at face value, the 
observations in Table III could be taken to indicate that 
the sample of late pregnancy is greately enriched with 
membrane and it is this enrichment (which has oc- 
curred by synthesis of more membrane or loss of non- 
membrane protein) that is responsible totally or in part 
for the observed increase in B-adrenergic receptors and 
adenylate cyclase. So were any other membrane marker 
techniques used to evaluate that possibility? 

The second question related to a-adrenergic recep- 
tors in the guinea pig. There appear to be tremendous 
species differences in terms of the adrenergic receptors 
and hormonal effects in various animals. Krall et al.” 
demonstrated that estradiol increased B-adrenergic cat- 
echolamine-receptor content in the rat uterus. Work- 
ing with the rabbit, Roberts et al.’ found that estradiol 
increases a-adrenergic receptors, while progesterone 
decreases a-adrenergic receptors in estrogen-primed 
animals. Neither steroid had an effect on B-adrenergic 
receptors. In that study, when the animal was injected 
with estradiol benzoate alone a-receptors were in- 
creased and prepared myometrial strips exhibited 
spontaneous contractile activity which was dramatically 
increased by the in vitro addition of norepinephrine to 
a final concentration of 5 wmol/L. When animals that 
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had been treated with both estrogen and progesterone 
(a-adrenergic receptors were decreased 75% by pro- 
gesterone and B-adrenergic receptors were unchanged) 
were. studied, norepinephrine reduced spontaneous 
myometrial activity. This and other works suggest the 
biologic importance of the ratio of a- to f-receptors. 
Dr. Hatjis, your work would be greatly extended by the 
data on a-adrenergic receptors and in vitro myometrial 
contractility in early and late pregnancy, to which you 
referred. Do you have any? 
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Dr. Wikram J. LeEMarre, Miami, Florida. The myo- 
metrium is a well-vascularized tissue, and if I under- 
stand the methodology correctly, the membrane prep- 
arations are obtained from homogenates of whole 
myometrium, How, then, can you either rule in or rule 
out the possibility of changes in vascularity during the 
pregnant, nonpregnant, or postpartum state? 

Dr. Hartyis (Closing). I think that the problem of 
isolating membrane markers is an old one and has not 
been solved. The reason that the B-adrenergic—recep- 
tor system is such a useful model is not only that the 


density and pharmacologic characteristics of the recep- . 


tors can be measured but also because the activity of 
the adenylate cyclase can be quantitated. Thus an 
in vitro functional assay is achievable. Although I do 
have concerns about the probable increase in the 
amount of protein present, I believe that the changes 
are in the opposite direction. We are going to repeat 
some of these experiments, however, and measure 


‘. DNA content or 5’-nucleotidase, which is supposed to 


be another membrane marker, in order to amplify our 
results. Nevertheless, we believe that by showing con- 
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sistent and parallel changes in both the B-adrenergic 
receptors and adenylate cyclase activity, we have, at 
least, partially answered your questions about recovery 
and membrane markers satisfactorily. 

The study of a-adrenergic receptors in myometrial 
membranes is a fascinating story. To date we have en- 
countered significant problems with regard to a,- and 
a,-adrenergic receptors. Detailed studies indicate that 
we are dealing with multiple subtypes with different 
kinetic and equilibrium characteristics. Further work is 
in progress. A tremendous amount of effort on our 
part will be required to sort out this type of problem. 

Recently we have started to analyze our data using 
not only Scatchard plots but also established computer- 
assisted nonlinear curve and statistical analysis models. 
We hope that this approach will add vigorous statistical 
validity to our results obtained from linear regression 
analysis with the Scatchard plots. 

We have not done any in vitro contractility studies. 
This is something that we plan to do in the future, but 
I am not sure exactly which direction that is going to 
take. I do not think a classical in vitro field simulation 
or length-tension study would suffice. One might have 
to use isolated muscle cells and try to do direct intra- 
cellular recordings. 

With regard to Dr. LeMaire’s question about the vas- 
cular supply to the uterus and its contribution to these 
experiments, we recognize the fact that in every tissue 
we used, be it the heart or the uterus, there are small- 
caliber blood vessels present ranging from capillaries 
to arterioles that cannot possibly be completely sepa- 


. rated from uterine smooth cells. In our preparation we 


have obviously eliminated major blood vessels. That is 
the only procedure that we have done to satisfy the 
requirement. 

It is not feasible to completely separate smooth mus- 
cle reticulum from plasma membranes although en- 
riched fractions have been prepared. We have tried to 
do fractionation studies but have not been impressed 
with the results or recovery. To try to sort out blood 
vessels which in our estimation represent only a small 
fraction of the total protein present is not going to be 
an easy task. 


Application of Doppler echocardiography in the assessment of : 


- fetal cardiac disease 


‘Debabrata Maulik, M.D., Ph.D., Navin C. Nanda, M.D., Sangithan Moodley, M.D., 


Vasant D. Saini, Ph.D., and Henry A. Thiede, M.D. 
Rochester, New York 


Pulsed Doppler echocardiography was used in conjunction with real-time two-dimensional and M-mode 
ultrasound techniques in 19 fetuses between 28 and 40 weeks of gestation. Of these, nine also had 

- achocardiographic examination performed neonatally. In one fetus with complete heart block, pulsed 

<; Doppler echocardiography showed tricuspid regurgitation. The ventricular and atrial rates were accurately 

determined by M-mode ‘ultrasound; pericardial effusion was noted in the two-dimensional examination. 

The left ventricular stroke volume, as measured by the Doppler technique, was 13.5 ml, and the minute 
output was 486 ml/min. In another fetus, Doppler studies assisted two-dimensional echocardiography 

in detecting pulmonary aneurysm. Neonatal echocardiography confirmed this and also showed the presence 

of tetralogy of Fallot: In three fetuses with ventricular ectopy, 30% to 50% reduction in the right ventricular 

stroke volume was recorded by the Doppler technique. This study demonstrates the clinical potential 

of pulsed Doppler echocardiography in assessing fetal cardiac disorders and justifies further investigation 


to define its clinical utility. (AM J Osster GynecoL 1985;151:951-7.) 


Key words: Doppler echocardiography, fetal cardiac disease, congenital heart disease 


‘Recent experience with two-dimensional and two-di- 
~ mensional—directed M-mode echocardiography has 
demonstrated the technique’s potential in the prenatal 





investigation of fetal cardiac spatial anatomy and fetal 
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cardiac rhythm disturbances," Consequently it is rec- 
ognized that this capability of noninvasively assessing 
fetal cardiac disorders can aid prenatal counselling, ap- 
propriate management of pregnancy and delivery, and» 
planning of specialized neonatal care. It has been 
shown in pediatric and adult cardiologic practice that > 
range-gated pulsed Doppler studies can substantially 
enhance the diagnostic reliability of two-dimensional. 
and M-mode techniques.‘* Recently the feasibility of 
using pulsed Doppler echocardiography inthe human: 
fetus has been reported and the technique for assessing 

intracardiac circulatory hemodynamics and ventricular. 





Fig. 1A. Echocardiographic determination of atrial and ventricular rates in a fetus with complete 
heart block and heart failure. The M-line cursor is passed through the left atrial and right ventricular 
walls imaged: by the two-dimensional echocardiographic technique. AO, Aorta; LA, left atrium: LV, 
left ventricle; MV, mitral valve; PE, pericardial effusion; RY, right ventricle; SP, fetal spine; VS, 
interventricular septum. Spatial orientation: A, anterior; Z, inferior; P, posterior: $, superior. 
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Fig. 1B. Echocardiographic determination of atrial and ventricular rates in a fetus with complete 
heart block and heart failure. The M-mode echocardiogram showed a relatively rapid left atrial rate 
of approximately 120 bpm and a ventricular rate of only 50 bpm. The oblique arrows show the 
contractions of the left atrial wall, and the vertical arrows denote systolic inward motion of the right 
ventricular wall. LA, Left atrium; MA, mitral annulus; RV, right ventricle; SP, fetal spine; VS, 


interventricular septum. 





Fig. 1C. Echocardiographic determination of atrial and ven- 

tricular rates in a fetus with complete heart block and heart 

failure. Schematic diagram shows the position of the two-di- 
„mensional echocardiographic plane. 


output has been described by us." This paper presents 
our further experience in extending the use of pulsed 
‘Doppler ultrasound to complement two-dimensional 
and M-mode echocardiography for assessing fetal car- 
diac disorders. 


Material and methods 

Two-dimensional, M-mode, and pulsed Doppler echo- 
-cardiographic examinations were performed in 19 fe- 
tuses between 28 to 40 weeks of pregnancy. Nine of 
these fetuses, who also received neonatal echo- 
cardiographic evaluation for the verification of prenatal 
echocardiography findings, constituted the study pop- 
ulation of this ‘report. All mothers were appropriately 
counselled, and informed consents were obtained. 

A commercially available echocardiographic instru- 


Table I. Fetal echocardiographic diagnoses in 
the study population 





Diagnoses 
Congenital complete heart block with l 
congestive heart failure*t 
Tetralogy of Fallot? with pulmonary artery 1 
aneurysm*} 
Ventricular ectopy*t 3 
Normal cardiac diagnosis*t 4 





*Prenatal echocardiographic diagnosis. 
+Neonatal echocardiographic diagnosis. 


ment with a 3 MHz transducer was used (Mark VI du- 
plex system, Advanced Technology Laboratories). This 
offered the modalities of two-dimensional, M-mode, 
and bidirectional range-gated Doppler echocardiog- 
raphy combined in a single transducer assembly. Per- 
manent records of the Doppler tracings were made on 
half-inch video cassettes by means of a Panasonic video 
recorder (Model 8200). Hard copies were also obtained 
in a paper recorder that constituted an integral part of 
the echocardiography instrument. Acoustic power out- 
put of the instrument in the Doppler mode was kept 
at the minimum setting (—9 db). í 
The procedure for Doppler echocardiography in the 
human fetus has been described in detail by us: else- 
where.’ Briefly, a preliminary two-dimensional real- 
time ultrasound scan was performed in order to de- 
termine fetal orientation in utero and to locate the fetal 
heart. With appropriate transducer manipulation, var- 
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Fig. 2. Doppler examination in a fetus with complete heart block and congestive heart failure. The 
two-dimensional examination (left) showed pericardial effusion spaces (PE) behind the left ventricle 
(LV) imaged in the short axis. Spatial orientation is shown at bottom left (A, anterior; P, posterior; L, 
left; R, right). The M-mode tracing (right) obtained by passing a cursor through the two-dimensional 
image revealed a ventricular rate of approximately 60 bpm. The vertical arrows denote 1 cm distance 
whereas the horizontal arrows denote a |-second time lapse. RV, Right ventricle; VS, interventricular 


septum. 





Fig, 3. Doppler identification of tricuspid regurgitation in a fetus with complete heart block and 
heart failure. The Doppler sample volume (oblique arrow) was placed in the right atrium (RA) 
imaged in the aortic (AQ) short-axis plane (left). The Doppler tracing (righi) showed prominent 
reversed flow (R) during systole indicative of tricuspid incompetence. Normal flow patterns were 
seen during diastole (D). The M-mode echocardiogram (oblique arrow) was used to time the diastole 
and systolic phases of the fetal cardiac cycle. The horizontal arrow denotes the position of the Doppler 
sample volume on the M-mode. B, Doppler baseline; TV, tricuspid valve, 


ious cardiac structures were identified, and standard 
or modified two-dimensional echocardiographic planes 
were obtained. Real-time two-dimensional echo-di- 
rected M-mode imaging was performed in order to 
determine atrial and ventricular rates. For pulsed Dop- 
pler examination, the Doppler sample volume was 
placed at the appropriate intracardiac and intravascular 
locations with the cursor line positioned nearly parallel 
to the expected direction of flow. Doppler shift signals 
were then obtained from the target location. In order 
to compensate for fetal movement, the position of the 


Doppler sample volume was verified frequently by real- 
time two-dimensional echocardiographic examination. 
All cardiac valves were examined for regurgitation 
placing the Doppler sample volume in the appropriate 
outflow tract. 

The method for estimating fetal ventricular output 
has been reported elsewhere from our laboratory.’ The 
inner diameter of the main pulmonary artery or the 
ascending aorta at. the target area were measured 
by real-time two-dimensional echocardiography. The | 
Doppler beam was aligned with the vessel wall and 
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Fig. 4A. Doppler measurement of left ventricular output in a fetus with complete heart block and 
heart failure. The whole of the thoracic aorta was shown (left) in this fetus from the aortic valve 
level (oblique arrow) to the distal descending aorta. The Doppler cursor line was kept nearly parallel 
to the walls of the aorta at the level of the Doppler sample volume to record maximal frequency 
shifts from the aortic arch. DA, Descending aorta; SP, fetal spine. 





Fig. 4B. Doppler measurement of left ventricular output in a 
‘fetus. with complete heart block and heart failure. Schematic 
diagram of the two-dimensional echocardiogram. Spatial ori- 
efitation is indicated on the right (A, anterior: J, inferior; P, 
posterior; $, superior). AA, ascending aorta; AV, aortic valve; 
_DA, descending aorta; SP, fetal spine. 


placed in the appropriate location to obtain maximum 

‘Doppler frequency shift. The ventricular stroke vol- 
-4ame_was then estimated. by integrating the instanta- 
neous maximum velocity curve over one cardiac cycle 
and multiplying by the vessel cross-sectional area. This 
formulation assumes that the velocity profiles in the 
fetal aorta and the main pulmonary artery are flat 
and that the vascular circumference remains circular 
throughout the cardiac cycle. 





Fig. 4C, Doppler measurement of left ventricular output in a 
fetus with complete heart block and heart failure. Phasic flow 
signals (A) with rapid acceleration and deceleration slopes res 
corded on the Doppler tracing represent. aortic flow (right). 
Since the flow was directed upward (toward the transducer), 
it was recorded above the Doppler baseline (B). Left ventric- 
ular output can be measured by calculating the area under 
the aortic maximum flow velocity curve if the inner. aortic 
diameter can be measured reliably at the level of the Doppler 
sample volume on the two-dimensional echocardiogram. 


Results 

Table I summarizes the cardiac findings in nine fe- 
tuses in which prenatal echocardiography was followed 
by confirmatory echocardiographic evaluation. in the 
neonatal period. Salient echocardiographic findings in 
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Fig. 5. Fetal Doppler echocardiographic examination in tetralogy of Fallot and aneurysmal dilatation 
of the main pulmonary artery. The large echo-free space present on the left of the aorta on real- 
time two-dimensional examination (left) was demonstrated by pulsed Doppler to be vascular in nature, 
since pulsatile flow (right) similar to that obtained in the pulmonary artery could be demonstrated 
within it (right). This Doppler finding helped us make a confident diagnosis of aneurysmal dilatation 
of the main pulmonary artery. The arrow denotes the location of the Doppler sample volume. A, 
aorta; B, Doppler baseline; F, Doppler waveforms; L, left branch of the pulmonary artery; R, right 


branch of the pulmonary artery; RV, right ventricle. 


one fetus with complete heart block are depicted in 
Figs. 1A to 4C. The ventricular rate varied between 36 
to 60 bpm and the atrial rate between 120 to 150 bpm. 
Tricuspid regurgitation in the presence of a structur- 
ally normal tricuspid valve was also documented in the 
same fetus (Fig. 5). Other valves did not show any ev- 
idence of incompetence. Regurgitant flow was not no- 
ticed in any other fetus. At 38 weeks of gestation the 
left ventricular stroke volume measured 13,5 ml (aortic 
diameter, 0.7 cm; peak velocity, 175 cm/sec). As the 
“fetal ventricular rate was 36 bpm on this occasion, the 
left ventricular output was estimated to be 486 ml/min. 
This fetus also demonstrated large echo-free spaces 
behind the left ventricle, indicative of pericardial ef- 
fusion in the setting of congestive heart failure. 

In another fetus, demonstration of a pulsatile How 
in a large echo-free space in the pulmonary artery area 
helped us to make a confident diagnosis of aneurysmal 
dilatation of the pulmonary artery. Real-time two-di- 
mensional echocardiography demonstrated a thick pul- 
monary valve and a small echo dropout area in the 
interventricular septum. However, Doppler echocar- 
diography could not be used in this fetus to confirm 
the presence of ventricular septal defect because of 
excessive fetal movement preventing proper position- 
ing of the Doppler sample volume in the echo dropout 
area. Echocardiographic evaluation of the neonate con- 
firmed the presence of the aneurysm and demonstrated 
tetralogy of Fallot with a small ventricular septal defect. 
In three patients with ventricular ectopy, a 30% to 50% 
drop in the right ventricular stroke volume was noted 


during the ectopic beats. Since paroxysmal ventricular: 
tachycardia was not present, minute output was not 

compromised in.any of these fetuses. In four fetuses. 
no cardiac abnormalities were noted during prenatal 
or postnatal echocardiographic evaluation. : 


Comment 

Our study demonstrates the potential of the pulsed 
Doppler technique in complementing two-dimensional 
and M-mode echocardiography for comprehensive 
evaluation of fetal cardiac disorders. It was also capable 
of identifying tricuspid regurgitation, which was noted 
in one patient with complete heart block and congestive 
heart failure. As would be expected with this condition, 
the stroke volume was noted to be high in order to ` 
maintain the minute output. In another fetus with the 
pulmonary artery aneurysm and the postnatal diag- 
nosis of tetralogy of Fallot, Doppler echocardiography. 
enabled a more reliable identification of anatomic ab- 
normalities of the fetal heart. The validity of this tech 
nique in the diagnosis of ventricular septal defect is not 
clearly established. Although absence of Doppler tur- 
bulence helped exclude the presence of ventricular sep- 
tal defect in all patients with an echo dropout area in 
two-dimensional echocardiogram, this lesion may be 
missed in a fetus with equal ventricular pressure and 
virtual absence of any shunting. In the only patient with 
a ventricular septal defect in our series, the value of 
Doppler echocardiography in making the diagnosis: 
could not be confirmed because excessive fetal moves i 
ment precluded accurate placement of the Doppler 
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sample volume in the septal echo dropout area. Al- 
though a significant reduction in the stroke volume was 
noted during an ectopic beat in patients with ventric- 
ular ectopy, no compromise in the minute output was 
observed. It may be noted that measurement of abso- 
^ lute flow based on flow velocity measurement by Dop- 
pler ultrasound is prone to errors contributed by inac- 


|; curacies in the measurement of vessel cross-sectional 


= area and angle of beam incidence on the blood vessel. 
» Therefore the application of this technique is partic- 


ularly useful in observing relative changes in flow ve- 


‘locity, such as during an ectopic beat, when the fetus 
_acts as its own control. 
In conclusion, fetal Doppler echocardiography has 


“potential clinical utility in more accurately assessing fe- 


tal cardiac disorders, especially as a complement to 
~ two-dimensional and M-mode echocardiographic tech- 


- niques. However, further comprehensive experience is 


required before its precise clinical utility can be clearly 


“defined. 
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< -Discussion 
Dr. Joun T. Queenan, Washington, D. C. Doppler 
echocardiography is an extremely effective tool in pe- 


o: diatric cardiology. It demonstrates and quantitates car- 


diac blood flow. It quantitates shunt flow and regur- 
gitation flow and evaluates valvular stenosis. Doppler 


= echocardiography is very valuable in quantifying shunt 


flow in patent ductus arteriosus, ventricular septal de- 
fect, and measuring regurgitation in congenital mal- 
formations of cardiac valves (stenosis and insufficiency). 

These. investigators have attempted to extend this 
valuable method fer neonatal cardiac investigation to 
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the fetus. In the fetus, because of the high pulmonary 
artery pressure and shunting, there is not a great dif- 
ference between right and left heart pressures although 
studies by Reed et al.' reveal a slight right heart dom- 
inance. There is a wide range of scatter in cardiac and 
great vessel velocities; however, individual fetuses vary 
15% from study to study (Reed et al.). Doppler studies 
may not be very helpful in quantifying abnormal flow 
in many cardiac problems. Indeed, even in newborn 
infants ventricular septal defect may have very subtle 
signs. The murmur may not be present at birth, and 
the shunt may not be fully developed for 2 weeks. 

Alternatively, two-dimensional echocardiography 
has already proved to be helpful in diagnosis and eval- 
uation of fetal cardiac problems. This modality can 
show chamber size, valvular integrity, dysrhythmias, ra- 
tios of heart circumference to chest circumference, seg- 
mental myocardial thickness, and pericardial effusions. 

These investigators studied 19 fetuses with two-di- 
mensional echocardiography. M-mode cardiography, 
and pulsed Doppler echocardiography examination be- 
tween 28 and 40 weeks. But they present comments on 
only nine who were examined neonatally. Of these, four 
had normal cardiac examinations. Five were abnormal. 
Three had ventricular ectopy and should have been 
adequately diagnosed by two-dimensional echocardiog- 
raphy and M-mode cardiography. It is unclear how 
Doppler studies helped. The same can be said of the 
other two abnormalities, a complete heart block with 
congestive heart failure and a tetralogy of Fallot. The 
tetralogy of Fallot should have been diagnosed with 
two-dimensional echocardiography and M-mode car- 
diography. The one aspect in which the Doppler studies 
were helpful was in the tricuspid regurgitation diag- 
nosed by reversal of flow over the tricuspid valve. 

Doppler echocardiography has numerous technical 
problems that can cause serious artifacts. Fetal move- 
ment, change in angle of the Doppler beam, and in- 
accurate cross-sectional measurements are but a few. 

I am not confident the authors in this series have 
proved that Doppler echocardiography has clinical util- 
ity in assessing fetal cardiac disorders. But, certainly, 
further investigation in a larger number of fetuses with 
cardiac disorders is in order to explore the potential of 
Doppler echocardiography. 

I have two questions for Dr. Maulik: (1) Which fetal 
congenital cardiac disorders do you believe would ben- 
efit most from Doppler studies? (2) What effect does 
time in pregnancy have on ability to find abnormal flow, 
keeping in mind that Dr. Reed's patient with a tetralogy 
of Fallot had a normal examination at 24 weeks’ ges- 
tation? 

In conclusion, I thank Dr. Maulik for sending me his 
paper well in advance. I enjoyed reading it and look 
forward to hearing of future work. 
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Dr. KATHERINE REED, Tucson, Arizona. I would like 
to emphasize a couple of points that Dr. Maulik made. 
I do think Doppler echocardiography is useful clinically 
in certain abnormalities. 

I would like to use it more frequently in the detection 
of 8-arrhythmias in order to learn more about fetal 
cardiac activity, but with regard to its clinical usefulness, 
the vast majority of these arrhythmias are benign. They 
disappear in the neonatal period. At this time we cannot 
justify using it except for study purposes. 

I would also like to reiterate that I do not think at 
this point it is precise enough to quantitate cardiac out- 
put. I think it gives us a qualitative estimate of what is 
going on, and I hope with refinement of two-dimen- 
sional and Doppler techniques that eventually we will 
be able to say more about cardiac output. It is still not 
that precise in the neonate, and the fetus is even harder 
to get to as far as defining position and so on. 

I would very much like to be able to say that this 
fetus with intrauterine growth retardation has de- 
creased cardiac output or increased cardiac output. I 
do not think we are at that point. 

Dr. MAvuLix (Closing. I thank Dr. Queenan for his 
illuminating review. 

Doppler echocardiography at the present stage can- 
not, and it is not our desire to, replace two-dimensional 
echocardiography. In fact, its reliability is very much 
dependent upon the quality of the two-dimensional 
echocardiography. In the diagnosis of abnormal cardiac 
status, its true value lies in detecting abnormal hemo- 
dynamics and thereby complementing two-dimensional 
and M-mode techniques. 

Experience in this area is very limited, and therefore 
it is difficult at present to define which particular car- 
diac abnormality will benefit diagnostically from this 
technique, except for those problems in which we ex- 
pect hemodynamic alterations. It is interesting to note 
that we could at this moment diagnose tricuspid re- 
gurgitation or pulmonary aneurysm. 

Moreover, it is fascinating in itself to investigate the 
cardiac hemodynamics both under normal and abnor- 
mal circumstances. 
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Also, in relation to the ventricular output, this fetus 
was followed from 33 weeks up to 38 weeks, and the 
output, in fact, improved after fetal digitalization via 
the mother. 

In relation to the stage of gestation at which we can 
use Doppler diagnosis accurately, we have limited our- 
selves until recently to 28 weeks of gestation as the 
starting point. From that point onward we have been 
able to detect certain abnormalities, all of which were 
not included in this presentation. 

Again, the question of diagnostic accuracy in early 
gestation cannot be answered at this moment. It is too 
early. ; 

I agree with Dr. Reed’s comment regarding the pre- 
cise measurement of cardiac output. Even in adult and 
pediatric cardiology the main value lies in observing 
the relative changes rather than measuring the absolute 
flow. This is true in spite of the fact that in studies 
designed to verify the accuracy of the Doppler mea- 
surement of cardiac output in comparison with other 
existing techniques such as cardiac catherization, high 
correlations were observed. But it is still not a very 
accurate tool in terms of comparing one individual with 
another individual. So the main utility is more in re- 
lation to the relative changes. 

Now, if we add on some of the other measurements 
that we can make with the Doppler technique, not ab- 
solute flow, but the characteristics of the velocity wave- 
form itself, the technique potentially can yield an im- 
mense amount of information. 

In relation to what lies in the future, I think it looks 
exciting. It is difficult to say how useful it would be 
clinically, but there are possible computer techniques 
for measuring moment-to-moment ventricular output 
and relating that to the actual changes in the vessel 
circumference. 

There are also techniques available in which one can 
plot the velocity profile in a vessel cross-sectional area. 
And of course, there is the color Doppler instrument 
which can distinguish abnormalities of the flow direc- 
tion; so we shall wait for the future and see how Dop- 
pler technology evolves. 
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To determine the clinical usefulness of plasma volume determinations, we measured plasma volume 
serially throughout pregnancy with the use of the Evans blue dye-dilution technique in 20 subjects with 
normal pregnancies. In comparison, four preeclamptic subjects were studied. In preeclamptic subjects 
compared to normal subjects, plasma volume was reduced (1763 + 216 versus 2345 + 198 ml/m?, 
p < 0.001). Two normotensive subjects who subsequently developed preeclampsia had reduced plasma 
volumes prior to the onset of hypertension as compared to volumes in those who remained normotensive 
(1918 + 86 versus 2345 + 198 ml/m?, p < 0.01). Those subjects who were delivered of infants who were 
small for gestational age had significantly reduced plasma volumes compared to volumes of those who 
were delivered of infants who were appropriate for gestational age (1950 + 333 versus 2237 + 259 
ml/m?, p < 0.05), but this was true only among gravid women with pregnancies complicated by preeclampsia. 
We conclude that failure of plasma volume expansion is associated with the development of preeclampsia 
and also intrauterine fetal growth retardation in preeclamptic subjects. (Am J OBSTET GYNECOL 


1985;151:958-66.) 
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Expansion of plasma volume is a central physiologic 
adjustment of normal pregnancy and is closely associ- 
ated with many of the other hemodynamic changes. 
Plasma volume begins to expand as early as 6 to-8 weeks’ 


gestation, increases rapidly until 24 weeks, and then . 


slowly but progressively increases between 24 and 34 
weeks’ gestation.' After 34 weeks a plateau is reached 
and maintained until term.’ Chesley’ reported that the 
average increase in plasma volume during a normal 
gestation was 42% above nonpregnant values. 

Adequate plasma volume expansion is essential for 
optimal maternal and perinatal outcome. Conversely, 
failure of plasma volume to expand has been associated 
with various maternal and perinatal complications. Spe- 
cifically, inadequate plasma volume expansion has been 
associated with a high risk of intrauterine growth re- 
tardation,’ premature labor, oligohydramnios,’ chron- 
ic hypertension® ’ and preeclampsia.*.’° Furthermore, 
a marked reduction in plasma volume has been dem- 
onstrated with intrauterine growth retardation or in- 
trauterine fetal death in pregnancies complicated by 
severe chronic hypertension® * !° or preeclampsia.’ 

A controversy exists regarding the significance of in- 
adequate maternal plasma volume expansion and its 
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` Blue dye-dilution technique 


relationship to the pathogenesis of preeclampsia.” '? 


Currently, there is general agreement that pregnancies 
complicated by preeclampsia and eclampsia are asso- 
ciated with a reduction in plasma volume, roughly in 
proportion to the severity of the disease. Chesley’ re- 
ported that the average plasma volume in women with 
preeclampsia was 9% below expected values and was 
as much as 30% to 40% below normal in those with 
severe disease. The conflict arises over whether the re- 
duction in maternal plasma volume is a cause or a result 
of the vasoconstriction. Many investigators,* * ° how- 
ever, have demonstrated that inadequate plasma vol- 
ume.expansion occurs before any clinical signs of pre- 
eclampsia are present. 

This study was undertaken to determine the poten- 
tial clinical usefulness of plasma volume determinations 
in predicting the development of preeclampsia or in- 
trauterine growth retardation in apparently normal 
gravid women. 


_ Material and methods 


Twenty normotensive patients in good health and at 
various gestational ages were recruited from the pre- 
natal clinics at the Medical College of Virginia Hospitals 
following detailed explanation and informed consent 
according to the guidelines of the Human Research 
Committee. 

Plasma volume determinations by means of the Evans 
113 were performed at 20 
to 24 weeks’ gestation (n = 9), 25 to 29 weeks’ gestation 
(n = 11), and 30 to 34 weeks’ gestation (n = 20). Of 


» 
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Table I. Maternal and perinatal outcomes 


Subjects 


Without preeclampsia 
With preeclampsia* . 6 2 


` Term Preterm Term Preterm 
AGA AGA SGA SGA LGA 
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Postterm 


0 2 i 1 


*Subjects with preeclampsia include those (n = 2) evaluated prospectively who subsequently developed preeclampsia and those 
(n = 4) who were preeclamptic at the time of piasma same determination. 


the 20 normotensive patients in whom plasma volume 


determinations were performed at 30 to 34 weeks’ ges-. 


tation, four patients were subsequently excuded from 
analysis for the following reasons: One was subse- 
quently discovered to have twin gestation; in one sub- 
ject a technical failure (infiltration of dye) invalidated 
the plasma volume measurement; in two, lipemic serum 
precluded accurate optical density measurement. 
Plasma volume determinations were performed on 
an additional four patients between 33 anc 42 weeks’ 
gestation in whom the diagnosis of preeclempsia had 
been made. In addition, plasma volume determinations 
were performed on seven patients 8 weeks after an 
uncomplicated delivery, and these results zre used as 
the nonpregnant values. Preeclampsia was. diagnosed 
in those patients known to be normotensive in early 
pregnancy, who later démonstrated eleveted blood 
pressure (2140/90 mm Hg) with significant proteinuria 
and who became normotensive again after delivery. In- 
trauterine growth retardation was diagnosed when the 
birth weight was less than the tenth percentle for ges- 
tational age. Gestational age was assigned prospectively 


by dates and second-trimester ultrasound in all patients l 


except those referred for preeclampsia who were not 
evaluated prospectively. In this latter group, pediatric 
newborn evaluation was used if dates weré unknown 
and an ultrasound had not been obtained during the 
pregnancy. Preterm birth was defined as delivery at 
<36 weeks’ gestation. 

Normotensive outpatient subjects attended a special 
clinic between 8 and 9 AM after an overnig1t fast for 
measurement of plasma volume, blood pressure, and 
hematocrit as well as routine antenatal evaluation. Pre- 
eclamptic patients who were hospitalized had ‘plasma 
volume determinations performed either following an 
overnight fast or duririg the intrapartum period, de- 
pending upon the severity of the disease process. All 
patients rested in the left lateral decubitus position for 
30 minutes before and during the plasma vol ime mea- 
surements. A 10 ml sample of blood was obtained as a 
baseline sample and 2 to 3 ml of Evans blue dye (22.6 
gm, United States Pharmacopeia) was injected intravé- 
nously and flushed with 10 ml of normal saline solution. 
Subsequently, three samples of blood were withdrawn 
without stasis at 10-minute intervals from an antecu- 
bital vein in the opposite arm. The samples were cen- 


trifuged immediately and the serum separated. The 
dye samples were compared to the patient’s control 
serum at 620 nm with the use of a Beckman Acta CIH 
spectrophotometer. Each of the ‘semples was run in 
triplicate and the results were then averaged. 

A standard i curve was generated tor every lot of Ev- 
ans blue dye, with concentration plotted against optical 
density. The optical densities of the samples were read 
against this standard curve to provide the actual con- 
centration of dye in the subject's serum. The apparent 
plasma volumes were then ‘calculated with the simple 
formula: 


Plasma volume (ml) = dye injected mg) 


concentration of dye (mg/ml) 


where plasma volume equals the milligrams of dye in- 
jected divided by the concentration’ of dye either ob- 
tained from the optical density value in the serum sam- 
ple taken at 10 minutes after injection or determined 
from the optical density value extrapolated back to time 
zero, All plasma volume’ determinations reported in 
this study are based on the 10-minute samples except 
where' explicitly stated. : 

Plasma volume can be related to the subject’s height 
(milliliters per centimeter), weight (milliliters per kilo- 
gram), and body surface area (milliliters per square 
meter) according to the formula of Dubois and Du- 
bois." Rovinsky and Jaffin? reported that the smallest 
standard deviation (2.6%) and lowest coefficient of vari- 
ability were obtained when plasma volume was related 
to body surface area instead of height or weight alone 
(5.5% and 6.6%, respectively). Therefore, plasma vol- 
ume results i in this study are expressed as a function 
of the subject’ s body surface area except where explic- 
itly stated to be otherwise. 

The results were analyzed for statistical significance 
by Student’s ¢ test. A difference between groups was 
considered significant if the p value was less than 0.05. 
Linear regréssion equations and correlation coefficients 
were calculated for fetal weight and plasma volume 
results. 


Results 


Table I summarizes the maternal and perinatal out- 
comes for all of the patients in whom plasma volumes 


were determined either at 30 to 34 weeks’ gestation or 
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Table II. Comparison of clinical characteristics* 













Maternal 


age (yr) 
Normotensive (n = 14) " 99.4 Ll 
AGA (n'= 10) 21.3 0.6 
SGA (n = 4) s 25.2 2.2 
Preeclamptic (n = 6) 24.0 _ 0.2 
AGA (n = 2) : 21.0 0.0 
SGA (n = 3) í 28.3 0.3 
LGA (n = 1) 17.0 0.0 


*Values are means. 


. at the time preeclampsia was diagnosed. Although 20 
patients underwent plasma volume determinations at 
30 to 34 weeks, four patierits were excluded for reasons 
previously mentioned. Of the remaining 16 patients, 
14 remained normotensive, and two patients (12%) sub- 
sequently developed preeclampsia. 

Of the 14 patients who remained normotensive 

throughout the pregnancy, nine were delivered of in- 
fants who were appropriate for gestational age (AGA) 
at term, one was delivered of a preterm AGA infant, 
three were delivered of infants who were small for ges- 
tational age (SGA) at term, and one was deliv ered of a 
preterm SGA infant. 
’ The two patients who subsequently developed pre- 
eclampsia in whom plasma volumes were determined 
at 30 to 34 weeks were delivered of AGA infants at 
term. Plasma volume determinations were performed 
on an additional four patients after preeclampsia had 
been diagnosed. Of these patients, two were delivered 
of term SGA infants, one was delivered of a preterm 
SGA infant, and one was delivered ofa postterm large— 
for—gestational age (LGA) infant. 

Table II summarizes the clinical characteristics of 
those patients who remained normotensive (n = 14) 
throughout pregnancy and those who subsequently de- 
veloped preeclampsia or were preeclamptic at the time 
of plasma volume determination (n = 6). Both groups 
are further subdivided into those subjects who were 
delivered of AGA, SGA, or LGA infants. 

Results of the plasma volume determinations for 
those women who remained normotensive throughout 
gestation and were delivered of term AGA infants are 
shown in Fig. 1. There was a significant increase in 
plasma volume from nonpregnant values (1604 + 199 
ml/m®) to those at 20 to 24 weeks’ gestation (2067 + 184 
ml/m?, p < 0.001) and a further significant increase at 
25 to 29 weeks’. gestation (2353 + 295 ml/m’, 
- p < 0.05). This expansion in plasma volume was main- 
tained at 30 to 34 weeks’ gestation (2345 + 198 ml/m*). 

Fig. 1 ‘also’ demonstrates the similarity between 
plasma volumes calculated from the 10-minute sample 


Mean arterial pressure -. 
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Gestational 
age at 
delivery 


(mm Hg) 


Birth weight 
(gm) 





78 84 7 38.2 2856 
79 86 . 38.2 3092 
74 79 38.1 2265 
81 120 38.3 2738 
79 110 40.8 3300 
84 112 35.1 1603 


76 133 42.5 5018 





and that value extrapolated back to time zero. The 
coefficient of determination between plasma volume 
calculations based on a single timed sample (10 min- 
utes) and that value extrapolated back to time zero from 
serial blood sampling was 97.3%. Thus our data re- 
confirm the reliability and validity of the single timed 
sample methodology.'* "° 

In Fig. 2, the plasma volume determinations at 30 to 
34 weeks’ gestation in those patients who subsequently 
developed mild preeclampsia and were delivered of 
AGA infants at term (n = 2) are compared to those 
patients who remained normotensive during preg- 
“nancy and were delivered of AGA infants at term 
(n = 9). The mean plasma volume at’30 to 34 weeks 
was 1918 + 86 ml/m? in those patients who subse- 
quently developed preeclampsia and‘2345 + 198 ml/ 
m? in those patients who remained normotensive 
throughout pregnancy (p < 0.01). The mean plasma 
volume findings expressed as a function of height and 
weight in the normotensive gravid women were 
58.9 +.4.4 ml/kg and 25.4 + 3.3'ml/cm. These values 
were significantly different from plasma volume find- 
ings in those patients who subsequently developed pre- 
eclampsia (51.3 + 0.7 ml/kg and 19.8 + 1.3 ml/cm, 
p < 0.05). 

The differences between the plasma volume deter- 
minations in milliliters per square meter in the nor- 
motensive group and in the various groups of pre- 
eclamptic patients ‘are shown in Fig. 3. Group 1 
represents those patients (n = 9) in whom plasma vol- 
umes were obtained at 30 to 34 weeks’ gestation who 
remained normotensive and were delivered of AGA 
infants at term. Group 2 represents those patients 
(n = 2) in whom plasma volumes were obtained at 30 
to 34 weeks’ gestation and who subsequently developed 
preeclampsia. Group 3 represents those patients 
(n = 4) whose pregnancies were complicated by pre- 
eclampsia and in whom the plasma volume measure- 
ments were obtained at the time of diagnosis, varying 


_ between 33.5 and 42.5 weeks’ gestation. Finally, group 


4 represents all patients (n = 6) whose pregnancies 
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Fig. 1. Serial plasma volume (milliliters per square meter, mean + 1 SD) obtained throughout 
gestation. in subjects who remained normotensive and. weré delivered of term AGA infants: 
TO = Plasma volume calculations with the use of the concentration of dye determined from the 
optical density value extrapolated back to time zero. T10 = Piasma volume calculations with the use 
of the concentration of dye obtained from the optical density value in the serum sample taken at 


10 minutes after injection. 
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Fig. 2. Comparison of plasma volume determinations {milliliters per square meter, milliliters per 
kilogram, milliliters per centimeter) at 30 to 34 weeks’ gestation in those patients who remained 
normotensive and were delivered of AGA term infants (open bars, n = 9) and those who saosequenty 
developed preeclampsia and were delivered of AGA term infants (solid bars, n = 2). *p < 0.05. 


Hy < 0.01. 


were complicated by preeclampsia including those eval- 
uated prospectively who subsequently developed pre- 


eclampsia and those who were preeclamptic at the time . 


of plasma volume determination. 
The significant difference in the plasma volumes at 
30 to 34 weeks’ gestation between groups | and 2 


(p < 0.01) has been previously discussed. The mean 
plasma volume in pregnancies already complicated by 
preeclampsia (group 3) was 1660 + 224 ml/m’, signif- 
icantly less than the plasma volume findings in nor- 
motensive patients at 30 to 34 weeks (2345.+ 198 ml/ 
m?, p < 0.001). Not surprisingly, when groups 2 and 3 
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GROUP 3 GROUP 4 


Fig. 3. Relationship between plasma volume findings and preeclampsia. Gwin 1 represents nine 
normotensive subjects at 30 to $4 weeks. Group 2 represeit:s two normotensive subjects at 30 to 34 
weeks’ gestation who subsequently developed preeclampsia. Group 3 represents four subjects who 
were preeclamptic at the time of plasma volume determination. Group 4 represents the mean plasma 
volume in all six patiénts in groups 2 atid 3. *p < 0.01. **p < 0.001. 
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Fig. 4. Plasma volume findings iri all patients who were delivered of AGA infants (diagonal crosshatch) 
are compared to all patients who were delivered of SGA infants (horizontal crosshatch) regardless of 
duration of gestation and presence or. absence of preeclampsia. Similar comparisons for both the 
normotensive and preeclamptic subjects who were delivered at term are depicted. *p < 0.05. 


are combined, there is a marked difference in the 
plasma volume findings between those patients who 


either eventually developed or had preeclampsia - 


(group 4, 1763 + 216 ml/m’) and those patients who 
remained normotensive (p < 0.001). 

The plasma volume findings in patiénts who were 
delivered of AGA infants are compared with the find- 
ings in those patients who were delivered of SGA in- 
fants in Fig. 4. The mean plasma - ‘volume was 
2237 + 259 ml/m? in all patients who were delivered 
of AGA infants (n = 12) and 1950 + 333 ml/m? i in all 
patients 1 who were delivered of SGA infants (n = 7) 
regardless of duration of gestation and the presence or 


absence of preeclampsia (p < 0.05), Fig. 4 also'com- 


pares the relationship betweeri the plasma volume find- 
ings, intrauterine growth retardation, and the presence 
or absence of preeclampsia. Although a significant re- 
lationship (r = 0.53, p< 0.05) was found between 
plasma volume at 30'to 34 weeks’ gestation and the 
birth weight of infants among the normotensive pa- 
tients, no significant difference was demonstrated be- 
tween the plasma volume findings at 30 to 34 weeks’ 
gestation in the normotensive patients who were deliv- 
ered of AGA infants at term (2345 + 198 ml/m?, 
n = 9) and normotensive subjects who were delivered 
of SGA infants at term (2262 + 97 ml/m?, n = 3). 
However, the méan plasma volume of 1918 + 86 ml/ 
min those subjects who developed preeclampsia and 
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were delivered of AGA infants at term (n = 2) was 
significantly higher than the 1550 + 163 ml/m? in those 
patients who had preeclampsia and were delivered of 
SGA infants at term (n = 2) (p < 0.05). 


Comment 


Reduction of plasma volume in pregnancies com- 
plicated by preeclampsia is now a well-established 
association. Several investigators have confirmed the 
association between preeclampsia and relative maternal 
hypovolemia as reflected in plasma volume determi- 
nation. +79 

More recently, however, others have demonstrated 
that failure of plasma volume expansion or actual con- 
traction of plasma volume precedes the appearance of 
preeclampsia. Blekta et al.* demonstrated significantly 
reduced blood and plasma volumes in nine patients at 
26 weeks’ gestation, prior to the development of pre- 
eclampsia. Chesley,’ quoting Duffus and MacGillivray, 
stated that six of seven apparently normal patients who 
subsequently developed preeclampsia had relatively 
low plasma volumes at 30 weeks, preceding the ap- 
pearance of any clinical signs or symptoms. Among 
gravid women with chronic hypertension, however, Si- 
bai et al. could not demonstrate a correlation between 
plasma volume determinations performed during the 
third trimester and the subsequent development of su- 
perimposed preeclampsia. In 1979, Gallery et al.’ re- 
ported on the plasma volumes findings in 229 nor- 
motensive women, of whom 40 subsequently became 
preeclamptic. They documented an actual reduction in 
plasma volume in 29 of the 40 women prior to the onset 
of hypertension. Our results confirm the earlier find- 
ings that significantly reduced maternal plasma volume 
precedes the clinical appearance of preeclampsia in 
previously normotensive patients. Of the 20 normo- 
tensive patients in our study evaluated prospectively, 
two subsequently developed preeclampsia. The plasma 
volumes determined at 30 to 34 weeks’ gestation in 
these patients who subsequently developed preeclamp- 
sia were significantly lower than the plasma volumes of 
` those patients who remained normotensive. 

Previous investigators have demonstrated a direct re- 
lationship between the degree of plasma volume ex- 
pansion and the birth weights of infants!’ Among 
gravid women with chronic hypertension, fetal growth 
appears to be proportional to plasma volume expan- 
sion. Arias? demonstrated that the failure to achieve a 
blood volume of at least 60 ml/kg clearly identified 
those pregnancies complicated by chronic hypertension 
to be at increased risk for intrauterine growth retar- 
dation and fetal death. Sibai et al.'%'5 found a significant 
difference in the plasma volume among gravid women 
with chronic hypertension who were subsequently de- 


livered of AGA infants and those who were delivered | 
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of SGA or stillborn infants. Gallery et al.’ reported 
a significant relationship between the plasma volume 
determined at 33 to 36 weeks and the eventual birth 
weight of the infants among normotensive gravid 
women and those with chronic hypertension. Gallery 
et al.” also demonstrated that the birth weights of in- 
fants born to those women who subsequently developed 
preeclampsia were slightly lower (p < 0.05) than those 
of infants born to women who remained normotensive, 
although this difference may have been attributable to 
differences in gestational age at delivery. Goodlin et al.* 
found significantly lower maternal plasma volumes in 
pregnancies complicated by intrauterine growth retar- 
dation. Of the nine women with growth-retarded fe- 
tuses, six (68%) had plasma volume values greater than 
3SD below the mean (48 ml/kg). Of note, the plasma 
volumes were not determined prospectively but rather 
after the obstetric complication had been identified. 
Our results indicate that although there is a signifi- 


` cant difference in maternal plasma volume between 


gravid women who were delivered of AGA infants and 
those who were delivered of SGA infants, this differ- 
ence is attributable to the association between intra- 
uterine growth retardation and preeclampsia. The ap- 
parent disagreement with the findings of Goodlin et 
al.* of low maternal plasma volumes in normotensive 
pregnancies complicated by intrauterine growth retar- 
dation may be a function of the time at which the 
plasma volume measurements were performed, the 
limited number in our study population, or the severity 
of the intrauterine growth retardation. 

In conclusion, normal plasma volume expansion dur- 
ing pregnancy is associated with optimal maternal and 
perinatal outcome. Conversely, failure of plasma vol- 
ume expansion is associated with preeclampsia and 
more importantly precedes the clinical appearance of 
the disease. Plasma volume contraction is associated 
with a risk of intrauterine growth retardation but in 
our study only among gravid women with pregnancies 
complicated by preeclampsia. 
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Discussion 


Dr. Rospert C. GoopLin, Omaha, Nebraska. In my 
review of the titles presented to this Society during the 
1940s and 1950s, pregnancy-related plasma volume ex- 
pansion was the single most frequent obstetric subject. 
While these past investigators recognized the limita- 
` tions of their techniques by speaking of the “Evans blue 
space” and not plasma volume values per se, none of 
these studies attempted to relate pregnancy outcome 
to the failure of excess of plasma volume. The authors 
- in. the present study have serially determined the 
plasma volumes in a relatively small number of preg- 
nant women. Some of their interpretations I under- 
stand, and others I do not. Those which I do not un- 
derstand include their technique of measurement of 
plasma volume with Evans blue. As pointed out by 
Longo and Hardesty,’ the Evans blue technique is im- 
precise for estimating plasma volume. Campbell and 
MacGillivray,? as well as ourselves, have shown that 
women with preeclampsia have a faster rate of disap- 
pearance of Evans blue from the serum. The laboratory 
can often recognize the preeclamptic patient simply by 
the abnormal rate of the disappearance of Evans blue. 
For this reason, I cannot accept a single timed deter- 


mination for Evans blue concentration, even if the tech- 


nique is satisfactory in the normal subject. I am also 
unable to understand how we can use surface area as 
a basis for comparison of plasma volumes in pregnant 
women. Most investigators, including the present au- 
thors, have used a formula for calculating surface area 
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from height and weight derived by DuBois and Du- 
Bois.’ These latter investigators clearly stated that their 
formula had much greater error for predicting surface 
area in people of unusual] body shape. We‘ continue to 
compare plasma volume on a weight basis and correct 
for the very thin or the markedly obese patient. 

For those of us who believe in the importance of 
plasma volume expansion, it is encouraging that the 
authors have again found that the relative maternal 
hypovolemia precedes the onset of symptoms of pre- 
eclampsia. However, it was disappointing to learn that 
they were unable to correlate degree of plasma volume 
expansion with fetal weight. 

The one relatively constant relationship in obstetrics, 
whether it be in humans, farm animals, or birds, is that 
the weight of the neonate is most closely related with 
the degree of maternal plasma volume expansion.’ The 
growth-retarded fetus is very likely to be associated with 
maternal relative hypovolemia and, in humans, with 
the appearance of preeclampsia. The terms small for 
gestational age and intrauterine growth retardation 
are, in my opinion, confusing. I believe we would un- 
derstand the problem better if we could return to the 
concept of dysmaturity as defined by Sjostedt et al? in 
1958. Dysmaturity is associated with oligohydramnios 
and maternal hypovolemia and subsequent develop- 
mental problems. The term avoids inclusion of the ge- 
netically “small people syndrome” or infants born of 
small parents, as well as many other normal small new- 
born infants. In the authors’ study, the two SGA new- 
born infants of mothers without hypovolemia were 
above the fifth percentile in weight. I wonder whether 
there was associated oligohydramnios and what were 
the sizes of their parents? 

The important issue is what, if any, is the significance 
of failure of maternal plasma volume expansion. The 
Europeans have demonstrated that the spiral arteries 
are dilated between the eighteenth and nineteenth 
weeks of pregnancy by invasion of trophoblastic cells; 
when this invasion does not occur, there is subsequent 
fetal growth retardation and sometimes preeclampsia.® 
Our studies indicate that women with failure of ex- 
pansion of plasma volume have growth-retarded fe- 
tuses and/or preeclampsia or premature labor. Based 
on the velocity profiles of the arcuate arteries as de- 
scribed by Campbell et al.,” they presumably have fail- 
ure of dilatation of the spiral arteries. While the basic 
abnormality may be an anatomic one of the failure of 
the spiral arteries to dilate, it is still appropriate to treat 
the associated failure of plasma volume expansion in 
order to prevent the related maternal complications 
such as preeclampsia and/or premature labor (Fig. 1). 

I congratulate the authors on their study and their 
good luck. We have prospectively studied more than 
100 apparently normal pregnant women and have 
failed to find as many abnormal pregnancies as the 
authors apparently found in their prospective study of 
only 20 pregnant women. I'am curious as to how they 
achieved this high degree of subsequent abnormality 
in apparently normal pregnant women. 
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Fig. 1. Pattern of abnormal gestational events. 


The authors have been careful to refrain from dis- 
cussing the therapeutic implications of their study. I 
should appreciate learning of their recommendations 
(if any) to an apparently normal pregnant woman who 
at 26 weeks is found to be hypovolemic. 
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Dr. James Scorr, Salt Lake City, Utah. Dr. Hays, I 
noticed in the first sentence of your abstract that your 
purpose was to determine the potential clinical useful- 
ness of the test. 

Along those lines, I wonder if you could discuss the 
clinical importance versus the statistical significance of 
the study. In other words, how many false positive or 
false negative results did you have (in individual pa- 
tients) in the normal group versus the preeclamptic 
group? Did you have patients who had normal plasma 
volumes who were preeclamptic and vice versa? 

Second, if you do have a predictive test (or anyone 
has a predictive test) for the development of preeclamp- 
sia, what do you do with that information? Have you 
tried anything to alter the plasma volume in these pa- 
tients? 

Dr. PRESTON Ditts, Memphis, Tennessee. First of 
all, you said there is a controversy about whether 
plasma constriction is cause or effect in relation to va- 


sospasm. It seems to me there is perhaps a third choice. 
I agree fully it is not the cause. I am not sure that it is 
the effect and I wonder if it is not the third choice, that 
both are the effect of whatever the cause of the disease 
is, and that is our real problem. 

Second, in a somewhat larger series, we found, I 
think, the same thing you did. You did not define pre- 
eclampsia well enough so I cannot be sure. In our series 
we found that patients who developed only mild pre- 
eclampsia did not have restricted plasma volume. 
Those patients who became severely preeclamptic or 
eclamptic had constricted plasma volume as early as 26 
weeks, and to answer Goodlin’s and Scott’s questions, 
we have tried a number of things and have not been 
able to change the outcome so far. What did your pa- 
tients have, mild or severe preeclampsia? 

Finally, the only other place we found low plasma 
volume to be predictive, perhaps similar to what you 
found, was in patients who have chronic hypertension. 
In those patients, if they have low plasma volume, in 
spite of most everything we do at this point in time, 
they will have either intrauterine growth retardation 
or a fetal death. Again we do not have good ways of 
treating other than very early delivery. 

Was the lack of predictability in your patients perhaps 
due to the small number of patients studied, since I 
think you were probably dealing with only a couple of 
patients? 

Dr. E. J. QUILLIGAN, Madison, Wisconsin. Did you 
find any differences in your 20- to 24-week patients? 
Unless I missed it, you mentioned the major differences 
were at 30 to 34 weeks. I wondered if there were dif- 
ferences in plasma volumes earlier on. 

Dr. Hays (Closing). First I will address Dr. Goodlin’s 
questions. 

Obviously, the controversy over whether to use single 
timed or multiple sampling is the reason why we did 
both. We did not see a difference in the behavior of * 
the timed samples in the preeclamptic women. How- 
ever, all patients underwent multiple blood sampling 
at 10, 20, and 30 minutes for that very reason. 

How to express the data remains a question in the 
plasma volume literature. That is why I chose to present 
our data as a function of body surface area, height, and 
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weight in an effort to try to avoid that problem as well 
as to show that the significant differences were the same 


` regardless of how the data were expressed. When ex- 


pressed in terms of body surface area, the differences 
were actually more significant (p < 0.01) as compared 
to that with height and weight (p < 0.05). It is inter- 
esting that Gallery uses height and that in the formula 
of DuBois and DuBois the exponential power is actually 
weighted for height. In addition, some investigators 
wonder whether plasma volume actually does expand 
proportionately as weight increases. I continue to use 
body surface area primarily because of the work of 
Rowinsky who showed that, in fact, the smallest stan- 
dard deviation and smallest coefficient of variation 


were obtained when body surface area was used. 


In response to the third question, we do have a high 
incidence of preeclampsia. We are in the “preeclamptic 
belt,” so to speak. A great many of our patients are 
black, and they have a high incidence of preeclampsia. 


These patients were recruited by me, and I think per- 
haps that might have been a factor, possibly a biasing - 


factor. However, the incidence of 12% for preeclampsia 
is in agreement with the incidence in our general pop- 
ulation. i 

With regard to the hematocrits in our group, there 
was a definite trend, but it was not significant. In group 
1, which was the normotensive group, the mean he- 
matocrit was 33% at 30 to 34 weeks. In group 2, those 
patients who subsequently developed preeclampsia, it 
was 35%, and in those patients who had preeclampsia, 
it was 37%. 

I could not demonstrate a significant difference in 
plasma volume values for normotensive patients who 
were delivered of AGA infants versus those with SGA 
infants. There was, however, a significant correlation 
between plasma volume and infant birth weight with 
an R value of 0.53 (p < 0.05). 

I think everyone here is asking the general question 
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what is the value of having a predictive test, and that 
is what I plan to look at now. To expand plasma volume 
with intravenous volume expanders would be the most 


"| aggressive approach and I would not use these until I 


could prove nothing else worked. 

To answer Dr. Scott’s questions, there were no pa- 
tients who had normal plasma volumes who developed 
preeclampsia. He also asked, “How could you alter the 
plasma volume?” I would start with bed rest and im- 
proved nutrition. Interestingly, Gallery has presented 
data on patients who have chronic hypertension. She 
actually showed that certain B-blockers, particularly 
Oxyprenolol, expanded plasma volume. This raises the 
question of whether to use antihypertensive therapy in 
preeclamptic women to see if plasma volume can ex- 
pand. That has not been done. 

I agree with Dr. Dilts that it may not be a question 
of cause-and-effect but may be an associative factor. 
However, if something can be used to identify those 
patients at risk for preeclampsia, intrauterine fetal 
death, and intrauterine growth retardation, at least 
there would be a flag. I cannot help but think that one 
would increase fetal surveillance and perform serial 
ultrasound evaluations, which could very well make a 
difference in the obstetric management and outcome. 

With regard to mild preeclampsia versus severe pre- 
eclampsia, I did not classify these. Those patients who 
were followed up prospectively, had decreased plasma 
volumes at 30 to 34 weeks’ gestation, and subsequently 
developed preeclampsia were considered to have mild 
preeclampsia. There was a decrease in plasma volume 
at 30 10 34 weeks preceding the clinical appearance of 
hypertension. Those patients who had plasma volumes 
measured at the time of diagnosis and who also had 
the most contracted plasma volumes were considered 
to have severe preeclampsia. Of course, we all have to 
admit to the use of small numbers. Hopefully, the num- 
ber of patients will increase. 


X- 


Septicemia during pregnancy: A study in different species of 


experimental animals 


Fritz K. Beller, M.D., Ernst H. Schmidt, M.D., Wolfgang Holzgreve, M.D., M.S., and Jan Hauss, M.D. 


Münster, Federal Republic of Germany 


When Escherichia coli B6 lipopolysaccharide, 0.2 mg/kg of body weight, was infused into nonpregnant 
minipigs during a 5-hour period, the animals died after 12 to 16 hours as a result of endotoxic shock. 
When the same infusion was given to six pregnaht minipigs at term, these animals died after only 3% 
hours. The decrease in the number of white blood cells, the number of platelets, hematocrit, and clotting 
factors was not significantly different between the two groups. The acid-base status, however, 
indicated a much more pronounced metabolic acidosis in the pregnant animals than in the nonpregnant 
controis. In the pregnant minipigs heart rate, cardiac output, mean arterial pressure, and total péripheral 
resistance indicated cardiovascular collapse, and the multiple wiré, platinum surface electrode revealed 

a drastic reduction in uterine tissue oxygenation in the pregnant animals. The data support the hypothesis 
that pregnant animals at term are more susceptible to the harmful effects of lipopolysaccharide. Early 
death in the pregnant minipigs, however, was not associated with disseminated intravascular coagulation 
as it is in Smaller animals (rat, rabbit, and hamster}. (AM J OssTeT GYNECOL 1985;151 :967-75.) 


Kéy words: Endotoxemia, experimental endotoxin shock, minipigs—pregnancy as a 


preparatory mechanism 


Apitz’ observed during his studies on endotoxins, in 
1935, that one rabbit died after appliċation of less endo- 
toxin than the rest of the group received, and he noted 
that this animal was pregnant. This observation stim- 
ulated research to substantiate the hypothetical concept 
that pregnancy renders the organism more susceptible 
to infection or products of infection. 

Data accumulated in regard to the generalized 
Shwartzman reaction in pregnant and nonpregnant 
rabbits and the older literature were reviewed by 
McKay’ and Selye’: Pregnant animals at term generally 
needed less endotoxin for the development of shock 
and organ necrosis resulting from disseminated intra- 
vascular coagulation than the nonpregnant controls. 

We have previously studied smaller animals in an 
endotoxin infusion model,‘ and in the present study 
we have compared those data with results obtained un- 
der similar conditions in a larger animal, the minipig. 
There are very detailed studies only on the pregnant 
baboon’ and sheep® as examples of large animals re- 
ported in the literature. We chose the minipig because 
we found it to be a suitable model for studies on sep- 
ticemia (unpublished results). In the present study the 
reactions to the same dose of lipopolysaccharide are 
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compared in pregnant and nonpregnant minipigs. The . 
results are then contrasted to observations in smaller 
animals. 


Material and methods 


Animals. A total of 12 nonpregnant and six pregnant 
minipigs (Géttinger Miniaturschweine) were used. 
These animals are characterized by a genetically de- 
termined forni of dwarfism. The weights of the animals 
ranged from 35 to 78 kg and their ages were between 
2 and 3 years. All pregnant animals were in the last 
third of their 110-day gestation. 

Medication. One hour before the start of the infusion ` 
the animals were premedicated by an intramuscular 
injection with 0:5 mg of atropine (Drobena, Diisseldorf, 
Federal Republic of Germany) and 120 to 200 mg of 
Azaperon (Jansen, Düsseldorf, Federal Republic of 
Germany). For the induction of anesthesia Metomidat 
hydrochloride (Jansen) was slowly given at a dosage of 
2.5 to 10 mg/kg of body weight through a cannula 
placed in a vein of the pig’s ear. The anesthesia was 
maintained by continuous administration of Metomidat 
hydrochloride, 5.0 to 7.5 mg/kg of body weight in 0.9% 
saline solution. l 

Preparation. A tracheotomy was performed, and af- 
ter intubation the animals were ventilated on a pres- 
sure- and volume-controlled respirator. . 

A catheter was guided to the superior vena cava via 


. the regular vein and was used for the administration 


of fluids, medications, and anesthetics, as well as for 
blood sampling. 
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Fig. 1. Cardiovascular changes after endotoxin administration. Relative changes from baseline values 
are given in percentages. The broken lines represent pregnant animals; the solid lines represent 


nonpregnant animals. 


A Swan-Ganz catheter (American Edwards Labora- 
tories, Santa Ana, California) was placed into the pul- 
monary, artery via the jugular vein for measurement of 
pulmonary artery pressure and another one via the 
femoral artery for measurement of the arterial pres- 
sure into the aortic arch and for sampling of arterial 
blood. The cardiac output was determined by the cold 
dilution method with a thermistor sensor placed at the 
catheter tip and with the use of an’external measuring 
device (Fischer, Erlangen, Federal Republic of Ger- 
many). Urinary output was measured continuously 
with a Foley catheter placed before the start at the 
experiments. 


Local oxygen pressure distribution. A multiple wire 
platinum surface electrode, after Kessler and Liibbers; 
was placed by laparotomy in pregnant animals on the 
uterine surface for the measurement of the tissue Po; 
distribution.” The glass. electrode consisted of eight 
platinum wires with a diameter of 0.15 pm and which 
were isolated from each other. The silver—silver chló- 
ride reference electrode was positioned i ina circular 
fashion around the glass core. The electrolyte space, 
which contained 0.2 mol/L of bromide-free potassium 
chloride, was covered by a Teflon membrane 12 pm 
thick. For mechanical stability, Cuprophan (Enka, 
Minster, Federal Republic of Germany) platelets were 
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added into the electrolyte space. The low weight of the’ 


electrode (2. I gm) prevented tissue ischemia. The elec- 
trodes were placed oni the uterus with a Teflon hat, and 
a rubber, gum ring around this device prevented dif- 
fusion of “oxygen in the air to the electrode. Before and 
after each measurement the electrodes were calibrated 
in 0.9% saline solution with nitrous oxide and a mixture 
of 5% oxygen and 95% pure nitrous oxide (Messer- 
Griesheim, Federal Republic of Germany) to correct 
for the electrode drift. By manual movement of the 
electrode, about 100 to 160 individual measurements 


could be taken for one Po, histogram without damaging . 


the tissue. In case of impaired microcirculation the 
computer-generated Po, histogram would show a loss 
of the normal bell-shaped distribution and a marked 
shift to the left, indicating tissue ischemia.’ 

Infusion experiment. ‘After the initial blood sam- 
plings at time 0 an infusion of Escherichia coli B6 lipo- 
polysaccharide (Difco Laboratories, Inc., Detroit, Mich- 
igan), 0.2 mg/kg of body weight, in 50 ml/kg of Ringer’s 
solution, was administered by an infusion pump during 
12 hours or until the death of the animals. During the 
experiments, heart rate, arterial blood pressures, and 
arterial Po, were measured continuously, as were uri- 
nary excretion, cardiac output, and Po, (by histogram) 
in the uterine tissue at hourly intervals. 

Acid-base balance. For. an assessment of the acid- 
base-state of the animals, the pH value was determined 
in the descending aorta and superior vena cava with a 
calibrated glass electrode. The Po. was measured with 
a Clark electrode, and the PCO, was détermined by a 
Severinghaus electrode. The base excess was calculated 
according to the Siggadrd- -Andersen nomogram. 

The lactate concentration in the blood was deter- 
mined photometrically by measurement of the increase 
in reduced nicotinamide adenine dinucleotide in 
the enzymatic lactate dehydrogenase test (Boehringer 
Mannheim, Federal Republic of Germany). 

Blood. The hematocrit was calculated from the elec- 
tronically measured mean corpuscular volume, and the 
erythrocyte number was measured by a Coulter 
Counter. Leukocyte | numbers were determined by 
Coulter Counter analysis, and platelet number by the 
thrombocounter. Plasma fibrinogen was measured in a 
coagulometer after application of 0 to 2 ml of thrombin 
solution (Behring, Marburg, Federal Republic of Ger- 
many) to citrated plasma. Clotting factors II; V; VI, 
X, and XII were measured with plasma deficient for 
the specific factor (Behring), with calcium chloride so- 


lution and. prothrombin added for the determination — 


of factor XII and the other clotting factors, respectively. 
Antithrombin III was measured with the use of the 
chromogenic substrate S 2238 (Kabi, Stockholm, 
Sweden). 

For statistical evaluation of all results we calculated 
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Fig. 2, A and B. Metabolic changes and acid-base status. Rel- 
ative changes from baseline values are given in percentages. 
The broken lines represent pregnant animals; the solid lines 
represent nonpregnant animals. 


the means and standard errors of the means at 0, 1, 2, 
3, 6; and 12 hours. 


Results 


_ Effects of the endotoxin infusion on the animals. 
The average survival of the pregnant minipig was 3% 
hours. None of the 6 animals lived longer than 5% 
hours. In contrast the mean survival for nonpregnant 
minipigs was 16 hours, and four animals in this group 
survived the entire experiment. The earliest time of 
death in this group was 6 hours. 

Cardiovascular effects. Within 3 hours after endo- 
toxin infusion there was a 20% decrease in the heart 
rate of the pregnant animal. In the nonpregnant animal 
the heart rate increased by 14% durir. g the same period 
(Fig. 1, A). Cardiac output decreased by 50% in the 
pregnant animal, but there was a 40% i increase in the 
nonpregnant control (Fig. 1, B). Pulmonary pressure 
of the pregnant animal increased initially and then de- 
creased by 20% after 3 hours. In the nonpregnant con- 
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Fig. 2, C to F. Metabolic changes and acid-base status. Relative changes from baseline values are 
given in percentages. The broken lines represent pregnant animals; the solid lines represent non- 


pregnant animals. 


trol the initial rise was followed by a plateau for several 
houis, followed by a final drop (Fig. 1, C). Mean arterial 
pressure dropped by 50% in the pregnant group; there 
was a delayed and less pronounced drop i in the controls 
(Fig. I, D). Total peripheral resistance in the pregnant 
animal revealed a 30% increase during the first hour 
and a subsequent drop by 25%, whereas in the non- 
pregnant animal it stayed fairly constant.during the 12- 
hour experiment (Fig. 1, E). 

. Metabolic parameters. In the pregnant group of an- 
imals the arterial pH dropped from 7.40 to 7.05 within 
3 hours. In the nonpregnant control group the pH 
__ remained in the normal range for 12 hours (Fig. 2, A). 
` ‘The arterial Pco, increased. by 15% iri the pregnant 
animals and did not change iri the controls (Fig. 2, B). 


The Po, values decreased by 30% in the pregnant an- ` 


imals and remained fairly constant in the nonpregnant 
group of animals (Fig. 2, C). Base excess fell from 
— 1.17 to — 22.57 in the pregnant group of animals. In 
the same period of.time the value decreased from 4.2 
to 4.1 in the nonpregnant controls (Fig. 2, D). Lactate 
revealed a massive increase from 4.2 td 11.8 in the 
pregnant group but there was no significant change in 


the control group during the same period of time (Fig. 
2; E). Bicarbonate dropped by 50% in the pregnant 
group of animals compared to 10% in the controls (Fig. 
2, F). 

Blood parameters. The drop i in leukocyte number 
was similar in both groups (Fig. 3, A) and so was that 
of the platelets (Fig. 3, B) and-the plasma fibrinogen’ 
concentration (Fig. 3, C). Hematocrit changes were not 
significantly different in both groups during 3 hours 
(Fig. 3, D). The decrease in the concentration of various 
clotting factors was similar in both groups up to 3 hours: 
The pregnant animals had already died before the 
drastic drop occurred in the nonpregnant control 
group. 

Urinary excretion had ceased after 3 hours in all 
pregnant animals, whereas in the nonpregnant controls 
the urinary output increased for the first 3 hours and 
subsequently showed a gradual decrease. 

' Histograms. The normal Po, distribution measured 
by the multiple wire, platinum surface electrode was 
characterized by a symmetrical form of the oxygen par- 
tial Po, curve with a lack of anoxic measurement classes. 


This type of pattern was reproducibly seen in the non- 
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Fig. 3. Changes in blood parameters. Relative changes from baseline values are given in percentages. 
The broken lines represent pregnant animals; the solid lines represent. nonpregnant animals. 


pregnant group of animals at the beginning of the ex- 
periments and | to 3 hours after infusion of endotoxin. 
Contrary to this, in the pregnant group of animals, the 
Gaussian distribution of PO, measurements was lost 2 
hours after the start of endotoxin infusion with a 
marked shift to the left, which indicated an increased 
frequency of anoxic measurement classes in the uterine 
tissue. 


Comment 


In smaller animals, such as hamsters,® mice, and rab- 
bits,’ the pregnant animal is more susceptible to endo- 
toxin than the nonpregnant animal. In the nonpreg- 
nant rabbit, disseminated intravascular clotting could 
be observed after twc intravenous injections of endo- 
toxin spaced 24 hours apart, whereas the pregnant rab- 
bit needed only one injection.’ It was concluded from 
these experiments that pregnancy works as a prepa- 
ratory mechanism for the generalized Shwartzman re- 
action in rabbits. After extensive research in the preg- 
nant and nonpregnant rat, with glomerular capillary 


thrombosis used as a quantitative indicator of dissem- 
inated intravascular coagulation, it was found that the 
pregnant animal needed less endotoxin than the non- 
pregnant control (Fig. 4). It was also demonstrated in 
the rat model that a transferable factor was working.” 
This higher sensitization to endotoxin, however, was 
only partly simulated by pretreatment with estrogen or 
progesterone, and administration of estrogen, proges- 
terone, or both failed to produce a significant increase 
of glomerular fibrin deposits and coagulation factors 
as seen in the pregnant animals’ (Fig. 5). We do not 
know of any data which show an increase of coagulation 
factors after administration of estrogens in any animal, 
an effect known as the “pill effect” in humans." The 
present data revealed that the pregnart minipig is also 
more susceptible to endotoxin infusion than the non- 
pregnant organism. In pregnant minipigs, the lag 
phase between start of the infusion and death was con- 
siderably shorter (3% hours) than that in the nonpreg- 
nant controls (16 hours). The survival times of the preg- 
nant and nonpregnant groups of minipigs were clearly 
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Fig. 4. Infusion of endotexin in rats. With increasing doses 
and in all dose ranges the pregnant animals had more’ glo- 
merular capillary thrombosis. than the nonpregnant animals 
(dots represent three to five animals each). 


different since the longest surviving pregnant pig died 
before the shortest surviving nonpregnant pig. With 
the Mann-Whitney U test this difference was verified. 
Figs. 1 and 2 also strongly suggest a difference between 
our two groups of animals with regard to cardiovascular 
and metabolic parameters, but, because of the small 
` number of animals with different times of death re- 
sulting in “missing values” for statistical comparison, 
we only used descriptive statistics and did not perform 
an analysis of variance with repeated measures. 

Although the quantitation of glomerular capillary 
thrombosis in these experiments awaits completion, a 
review of the slides reveals considerably less fibriniza- 
tion of the microcirculation in the pregnant animals 
compared to the controls. This is of interest because, 
after infusion of endotoxin, the nonpregnant minipig 
has less glomerular capillary thrombosis than, for in- 
stance, the rat or the rabbit. Our results show that the 
drop in platelet number, in plasma fibrinogen concen- 
tration, and in various coagulation factors is similar in 
pregnant minipigs and their nonpregnant controls. 
However, the pregnant animals die before hemostatic 
breakdown is complete. 

In the pregnant minipig a hypodynamic, rapid, pro- 
gressive shock situation is indicated by a decrease in 
heart rate, cardiac output, and mean arterial pressure. 
Severe metabolic and respiratory acidosis is indicated 
by the pH and acid-base status of the pregnant animal. 

It is assumed that during the last trimester of preg- 
nancy oxygen uptake and transport are impaired 
through the enhanced interstitial water content which 
enlarges the oxygen diffusion space.” "© Endotoxin in- 
duces damage of the capillary endothelium and allows 
for an increased extravasation of plasma water. This in 
turn may increase the interstitial fluid volume resulting 
in reduced tissue oxygenation. This is clearly indicated 
by our regional oxygen pressure measurements of the 
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Fig. 5. Glomerular capillary thrombosis after infusion of 0.54 
mg of endotoxin for 6 hours in rats. Diagonally striated col- 
umn = Nonpregnant animals; horizontally striated column = 
estrogen and progesterone—pretreated animals; dotted col- 
umn = pregnant animals at term (bars represent standard de- 
viations). (From Nonmoff JS, Schoendorf T, Theiss W, Beller 
FK. Coagulation assays in pregnant rats and after pretreat- 
ment with estrogen and progesterone. J Reprod Med 1972; 
9:55.) 


uterine tissue. They indicate that the pathophysiologic 
state after endotoxin infusion could not be compen- 
sated sufficiently by the respiratory and cardiovascular 
systems in the pregnant animals. This then may be the 
reason for the significantly earlier death. 

The other two comprehensive studies* * on septice- 
mia in larger animals are difficult to compare because 
single doses of endotoxin were injected. In one exper- 
iment with sheep® a third of the animals died between 
15 and 20 minutes and seven animals were put to death 
2 hours after the injection of 0.2 to 0.5 mg/kg of body 
weight; in -another study on four pregnant baboons? 
death occurred in 24 hours in three of the four animals 
after injection of E. col endotoxin, 5 mg/kg of body 
weight. 

A review of the literature on experimental endotox- 
emia in small and larger animals reveals as a uniform 
result that pregnant animals of various species die with 
less endotoxin and/or earlier than their nonpregnant 
controls. Our results show that this occurs, however, 
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for different pathophysiologic reasons: In the smaller 
animal the foremost event leading to death is fibrini- 
zation of the microcirculation and organ necrosis (dis- 
seminated intravascular coagulation), whereas in the 
minipig the leading cause of death is cardiovascular 
failure and metabolic breakdown. 

It is not clear at what time during pregnancy this 
increased susceptibility starts, but there are no data yet 
available from animal experimentation or from expe- 
rience with septic shock in humans to indicate that, in 
septic abortion of the first trimester, the pregnant or- 
ganism serves as a “preparatory” mechanism. Based on 
our results, however, a start of the changes in the first 
trimester seems unlikely in larger animals such as the 
minipig, because the so-called “hypercoagulable” state, 
hypervolemia, and cardiovascular changes do not be- 
come apparent before the second trimester. 

It is not known whether, in humans, there is a higher 
susceptibility to endotoxins during pregnancy as com- 
pared to the nonpregnant state. It is likely that in the 
human pregnancy reactions occur that are similar to 
those observed in the minipig, but more data are re- 
quired to substantiate this concept. 


We would like to thank Dr. G. Goder for his help 
with the statistical analysis and H. U. Spiegel for his 
excellent technical assistance during the experiments. 
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Discussion 


Dr. Rupo.tpx P. GAvask, lowa City, Iowa. For a 
number of years Dr. Beller and his co-workers have 
been interested in the pathophysiologic characteristics 
of endotoxic shock. This article represents another con- 
tribution toward the understanding of this problem. In 
this presentation the various effects of endotoxin in- 
fusion in pregnant and nonpregnant minipigs were 
compared. Therefore, the title of this presentation is 
misleading, since the animals were not exposed to a 
septicemic episode but to the lipopolysaccharide com- 
ponent of E. coli. Regardless, the authors showed that 
there were profound differences when the two groups 
were compared. It is apparent that the pregnant ani- 
mals were affected more than the nonpregnant controls 
by the endotoxin challenge. This supports the belief 
that gram-negative shock has greater consequences 
when it occurs in pregnant women than in nonpregnant 
individuals. 

The authors compared the cardiopulmonary and 
metabolic effects of endotoxin infusion in six pregnant 
minipigs with those in 12 nonpregnant controls, which 


‘| assume were female animals. Unfortunately, they did 


not include data of untreated controls for comparison, 
which would have been helpful in determining if any 
of the effects seen were related to stress. 

I must commend the authors for tke intricate animal 
preparation and I can only hope that it did not take 
them as long to place their various leads, catheters, and 
apparatus, as it did for me to figure them out. I did 
have one problem with their description. In the article 
they describe measuring arterial pressure in the de- 
scending aorta by a catheter placed into the femoral 
vein. The statistical analysis of the data presented in- 
cluded only the means and the standard errors of the 
means. I would have preferred inclusion of a ‘better 
estimation of the differences observed. 

It is interesting that the cardiac rate increased in the 
control animals while it decreased, approximately 50% 
in the pregnant animals. Further, it appears that the 
cardiac output increased in controls and decreased in 
the subjects. Also the peripheral resistance in the preg- 
nant animal increased initially before decreasing. In the 
human one would expect an increase in the cardiac rate 
and the cardiac output and a decrease in peripheral 
resistance. I would like to ask Dr. Beller to discuss these 
apparent differences. 

The data showed a marked difference when the pH 
and base excess were compared in the two groups. 
However, it appears that the pregnant animals were 
more acidotic then the nonpregnant controls prior to 
infusion of the endotoxin. Dr. Beller, how do you ex- 
plain the difference in these two groups prior to endo- 
toxin infusion? 
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_ The histograms showing Po, distributions in the 
pregnant and nonpregnant uteri prior to infusion were 
markedly different. In fact, the oxygen tension of the 
pregnant uterus before infusion was lower than that of 

. the nonpregnant uterus at the end of perfusion. It was 
assumed by the authors that oxygen uptake and trans- 
port were impaired by an enhanced interstitial water 
content which enlarges oxygen diffusion spaces in the 
gravid uterus. I am not aware that this has been verified 
in the literature. Dr. Beller, could this simply be due to 
venous interference from the increased vascularity of 
the pregnant uterus or is there another explanation? 

The data suggest that the pregnant minipig suc- 
cumbs quicker than the nonpregnant animal to endo- 
toxin, but since only a single dose was studied it remains 
to be determined if this animal model is more sensitive. 

The authors concluded that the early deaths seen in 


the minipig were not associated with disseminated in-. 


travascular coagulation but rather with metabolic and 
cardiovascular failure. However, on review of the 
manuscript, it appears that the coagulation factors were 
consumed equally when the pregnant animals and the 
controls were compared. Further, data demonstrating 
differences in fibrin deposition in the microcirculations 
of the two groups were not provided. 

The authors are to be commended for this under- 
taking and for another contribution to our understand- 
ing of endotoxin shock. 

Dr. Ropert Cerato, Chapel Hill, North Carolina. 
There appears to be an apparent metabolic and car- 
diovascular difference when endotoxin is administered, 
whether by bolus or by a continuous infusion. With the 
continuous infusion the death of the animal appears to 
come ‘about by deterioration of the cardiovascular 
system. 

We have performed studies whereby we can obviate 
all of the cardiovascular parameters by continuous in- 
fusion, by giving indomethacin along with or ' prior to 
the continuous infusion of endotoxin. 

We have also shown that many of the cardiovascular 
parameters were, related to prostaglandin surges. 
Therefore, I would suggest to Dr. Beller that he look 
at the relationship of prostaglandins to the cardiovas- 
cular changes observed in his model, 

Dr. HoLzcREvE (Closing). Regarding the title of our 
paper we have indeed studied the lipid A toxic moiety 
of the E. coli lipopolysaccharide component, but the 
results correspond to experimental and clinical gram- 
negative septicemia. We have referred many times to 
the differences between a bolus injection of endotoxin 
and a continuous infusion in an animal model and, 
therefore, agree with Dr. Cefalo. We believe that the 
infusion model resembles gram-negative endotoxemia 
in man more closely than a single bolus i injection or two 
injections spaced 24 hours apart. 

Of course, Dr. Galask, we have data on animals that 


underwent sham operation, but including them into | 


the figures would have made the results incomprehen- 
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sible. Animals that did not receive endotoxin but were 
operated upon and infused with saline solution did not 
show any change of interest. 

We realized the error in regard to the arterial pres- 
sure measurements and this is corrected in the final 
manuscript. 

For the statistical analysis of our data we used de- 
scriptive methods and calculated the means and the 
standard errors of the means. Because of the high mor- 
tality in the pregnant group of animals statistical anal- 
ysis was available only for 3 hours. The estimation of 
the observed differences was performed by the Wil- 
coxon test and the calculations by the data-processing 
program of the Statistical Package for the Social Sci- 
ences. Only higher numbers of animals in both groups 
would allow us to: give a better estimation of the dif- 
ferences observed. 

Dr. Galask’s reference to human septic shock re- 
garding a hyperdynamic reaction indicated by an in- 
crease in the cardiac rate and cardiac output can be 
seen in nonpregnant animals such as the baboon and 
the minipig. In the pregnant animals we unexpectedly 
observed a low—cardiac output shock syndrome with a 
decreased central venous pressure, tachycardia, and 
hypotension. 

Tke differences between pH and base-excess data 
between the pregnant animals and their nonpregnant 
controls became obvious very early in the experiment. 
This can be attributed to the dramatic increase in lactate 
levels, which is due to decreased oxygen consumption 
as a result of endotoxin on the cell membrane and the 
shift from oxidative phosphorylation to anaerobic gly- 
colysis. Romanovsky et al.’ pointed out that skeletal 
muscle is the main lactate-releasing organ during endo- 
toxin shock; the increased lactate cannot be metabo- 
lized by the liver and kidney, which have a severely 
affected microcirculation,’ as also indicated by the ob- 
served rapid onset of anuria in our pregnant group of 
animals. 

Dr. Galask pointed to the differences in the histo- 
grams between the pregnant and nonpregnant mini- 
pigs before infusion. This may very well be due in part 
to venous Interference from the increased vascularity 
of the pregnant uterus. There are no similar data avail- 
able on pregnant animals. Important for interpretation 
of the histograms is the marked shift-to the left in Po, 
of the pregnant animals soon after the start of the endo- 
toxin infusion, indicating a dramatic increase in anoxic 
measurements as opposed to the unchanged histo- 
grams in the nonpregnant minipigs during the same 
period of time. : 

The decrease in clotting factors indicates an equal 
consumption after endotoxin administration in preg- 
nant animals as compared to the controls. The preg- 
nant minipigs, however, were dead before concentra- 
tions of plasma fibrinogen and other factors, for 
instance, factor XII, were in a range of consumptive 
coagulopathy. In this respect our results are in 
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agreement with the study by Hammon et al.* They con- 
cluded, from their experiments with live E. coli injec- 
tions into primates with and without arvin pretreat- 
ment, that their results do “not support an obligatory 
role for intravascular coagulation or fibrin formation 
in primate -sepsis ... .. Vascular damage and malfunc- 
tion, secondary to mediators released by platelets, leu- 
kocytes, red cells or Hageman factor, are not ruled out.” 

Dr. Cefalo, as you have shown, prostaglandins are 
obviously involved in this reaction, but this is on our 
list for further experiments, 
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‘Plasma vitamin C and uterine cervical dysplasia 
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Plasma conċentrations of vitamin C were determined in a case- a study of women (n = 80) who had 
sought a Papanicolaou test in the Bronx Municipal Hospital Center. Contrcls (n = 34) were women 
having negative cytologic tests, negative colposcopic findings, and no known gynecologic dysfunction. 
Cases (n = 46) were defined as women who had either one positive or two consecutive suspicious 
Papanicolaou smears in a 12-month period. The mean concentration of vitamin C in the plasma was 
significantly lower in the cases than in the controls (0. 36 versus 0.75 mg/dl, p < 0.0001). Cases were 
further stratified according to the histopathologic diagnosis. The data direct attention to a possible ` 
etiologic association of vitamin C in human cervical epithelial abnormalities. A clinical trial with vitamin C 
intervention is suggested. (Am J OssTet GYNECOL 1985;151 976-80.) 


Key words: Cervical dysplasia, plasma vitamin C, cytology, colposcopy 


The role of nutrition in human cancers is of current 
interest. We previously reported a case-control dietary 
survey in which we asked the question whether a de- 
ficiency in the dietary intake of vitamin A could be a 
significant factor in the precursor lesions of thek human 
uterine cervix. 

There was a large variability in the dietary intake of 
vitamin A among women with mild and moderate dys- 
plasias which precluded statistical significance. How- 
ever, among the subset of women diagnosed histopath- 
ologically as having severe dysplasia or carcinoma in 
‘situ, a low dietary intake of vitamin A was detected 
compared to that in the matched control group, ac- 
cording to the analysis of 3-day food records." 

- An unexpected finding in that study was a statistically 
significant low dietary intake of vitamin C in all the 
cases no matter how they were stratified. Multivariate 
analysis, controlling for other confounding variables 

- known to be important epidemiologic factors.in cervical 
cancer, such as early onset of sexual activity, multiple 
partners, and multiple pregnancy, established vitamin 
C as an independent risk factor in all degrees of dys- 
plasia and carcinoma in situ. This relationship held in 
both lower and higher socioeconomic groups.’ 
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Asa follow-up study to that finding, we have inves- 
tigated the plasma conceritrations of ascorbic acid in 
another group of women requesting Papanicolaou 
smears. Here, we report a significant decrease in the 
plasma ascorbic acid con¢entrations of women having 
cervical lesions compared to those of controls. 


Methods and material 


Selection of subjects. The study group (both controls 
and cases) were recruited from a random group of 
women who obtained a Papanicolaou smear in a cytol- 
ogy screening clinic at the Bronx Municipal Hospital 
Center, Bronx, New York, during a period of 1 year. 
The Papanicolaou smear finding was the screening ba- 
sis for identifying controls versus cases. All women were 
additionally examined by colposcopy when a repeat Pa- 
panicolaou smear was performed. 

Control subjects were further screened as the subset 
of women who by history were free of any prior gy- 
necologic disease or known dysfunction and had 
negative Papanicolaou smears, a negative colposcopic 
examination with clear delineation of the squamoco- 
lumnar junction of the cervix, and a normal pelvic ex- 
amination. 

Cases were defined as women who had either two 
consecutive stispicious (Class III) or one positive Pa- 
panicolaou srnear (Class IV) in the 12-month period. 
A Class II smear is usually indicative of ‘dysplastic 
changes; a Class İV smear may be correlated with dys- 
plasia or carcinoma in situ. When colposcopy was rou- 
tinely performed biopsy of any abnormal site was per- 
formed. 

All cytologic slides were interpreted by the staff cy- 
topathologists at Bronx Municipal Hospital Center. 

‘Our previous dietary study showed that younger age, 
socioeconomic status, and parity are important risk fac- 
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tors for cervical dysplasias, confirming similar findings 
in other studies.* In the present study, we did not carry 


out any dietary survey nor did we match cases and’ 


controls in terms of any independent variables such as 
age, parity, sexual activity, or socioeconcmic status: 
However, in the recruitment of the controls and cases, 
all were drawn from the same catchment area. The 
women who apply to the Bronx Municipal Hospital 
Center for their health care have similar socioeconomic 
backgrounds and approximate a fairly homogeneous 
population group. Informed consent was obtained 
from each participant. 

Determination of vitamin C in blood. At the time of 
enrollment when the Papanicolaou smear was obtained, 
a peripheral venous blood sample was collected from 
each study subject in heparin-coated tubes. Plasma was 
separated by centrifugation at 800 x g for 15 minutes. 
Vitamin C levels in the plasma were determined within 
a few hours of its collection accoreling to the method 
of Zannoni et al.° 

Plasma was deproteinized with 40% trichloroacetic 
acid. The acidified plasma was allowed to stand in ice 
for 10 minutes to ensure completion of precipitation 
and then centrifuged at 1,500 x g for 15 minutes. The 
supernatant was incubated with 85% o-phosphoric acid, 
1% «,a'-dipyridyl, and 3% ferric chloride successively 
for 15 minutes. The color was evaluated at 525 nm. If 
the last addition of reagent in plasma samples resulted 
in turbidity, the tubes were centrifuged at 1,500 x g 
for 5 minutes. Vitamin’ C content is expressed as mil- 
ligrams per deciliter of plasma. 

Statistical analysis of the plasma values. The data 
were statistically treated as follows. Mean blood levels 
of vitamin C of all cases and controls were compared 
with Student'’s.t test. The cases were stratified by his- 
topathologic subgroups as (1) inflammatory conditions, 
for instarice, cervicitis; (2) mild and moderate dyspla- 
sias; and (3) severe dysplasia and carcinoma in situ. A 
one-way analysis of variance was used to test for any 
statistical differences among the mean values of the 
subgroups. 

Duncan’s multiple range test was used for post hoc 
comparisons. l 


Results i 

Case-control subjects. Of the pool of 130 women we 
approached who were seeking a Papanicolacu test in 
the year of this study {1982 to 1983), 20 were ineligible 
because an initial suspicious Papanicolaou smear could 
not be reconfirmed and colposcopic examination was 
considered normal. Of 56 potential control subjects and 
54 potential cases, 34 and 46, respectively, were willing 
to be recruited and volunteered to undergo collection 
of peripheral venous blòod samples. 

`The age distribution among control and case subjects 
is presented in Table I. Among the cases, the highest 
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Table I. Age distribution in the case-control 
subjects 





Percent of total 


18-24 15 24 
25-34 27 39 
35-44 32 22 
45-55 26 15 


Table II. Histopathologic diagnosis among 
cases (n = 46) with abnormal Papanicolau 
smears : 


Histopathologic diagnosis 


Cervicitis 15 33 
Mild and moderate dysplasia 14 30 
Severe dysplasia and carci- 17 37 


noma in situ 





number of subjects was in the 25- to 34-year-old group. 
The controls were fairly evenly distributed between 
ages 25 and 55. 

Colposcopic and cytopathologic results. The cyto- 
pathologic diagnoses of the colposcopically directed 
biopsies among the 46 cases are listed in Table IJ. In 
15 subjects inflammatory changes were diagnosed as 
cervicitis; 14 of the cases had the histopathologic 
changes of mild and moderate dysplasia and 17 of the 
biopsies were considered severe dysplasia or carcinoma 
in situ. 

Plasma levels of vitamin C. The overall mean plasma 
vitamin C levels for the controls and cases are seen in 
Table III. Significantly lower plasma levels of ascorbic 
acid were detected in the cases compared to the controls 
(p < 0.0001). When the cases were further stratified by 
histopathologic diagnoses, the analysis of variance for 
the mean differences in plasma ascorbic acid levels 
among the various cervical epithelial lesions was highly 
significant (Table IV). The controls had the highest 
values and the cases with inflammatory: conditions the 
lowest. ; 


Comment 


The importance and role of diet and nutrition in the 
multifactorial etiology and possibly as a public health 
measure in the prevention of human cancer are of cur- 
rent interest. It has been estimated that as many as 60% 
of cancers in women and 40% in men are directly in- 


‘ fluenced by diet and nutrition.’ There is a growing 


investigative concern with specific nutrients, particu- 
larly the poorly understood roles of vitamins and min- 
erals. In general terms, éssential nutritional-nurture 
factors have long been known to be important for nor- 
mal reproduction, growth, and development. In the 
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Table III. Plasma vitamin C levels in case- 
control subjects 


i 5 Mean + SD 
Population n (mgidl) . p Value 


Control ` k 34 , 0:75 + 0.33 i 
<0.0001 


Case 46. 0.36 + 0.22 


case of vitamin A, while its mechanism of action is ob- 
scure, a ‘role in the maturation, differentiation, and 
maintenance of epithelial structures has long been rec- 
ognized. 

In the present study, a statistically significant de- 
crease in plasma concentrations of vitamin C has been 
detected in asymptomatic women having dysplastic ep- 
ithelial cell anomalies of varying degrees of the cervix. 
This finding is additionally significant because it is con- 
sistent with our previous report of a low or deficient 
dietary intake of vitamin C in women having dysplasias 

_or carcinoma in situ. It is interesting.to note that in the 
dietary survey the low intake of vitamin C was greatest 
among women having the more advanced ‘severe dys- 

_ plasia and-carcinoma in situ.? In contrast, in the present 
study, the decrease in plasma concentration was great- 
est in the women with inflammatory histopathology 
(Table IV). The explanation of these differences in 
dietary vérsus plasma concentrations in the various ep- 
ithelial atypias is not clear. Differences in the nutrient 
requirement and metabolism of vitamin C in an inflam- 
matory tesponse as opposed to preneoplastic changes 
in cervical epithelia require investigation. 

In examining vitamin C’s biochemical roles, questions 
arise as to how the nutrient may influence epithelial 
carcinogenesis. The ability of ascorbic acid to serve as 
an electron donor may potentiate its role in maintaining 
normal epithelium. This donor capability. may alter the 
„chemical properties of vitamin C and establish a po- 
tential electron acceptor role for oxidized ascorbic acid. 
Ascorbate’s ability to both receive and donate electrons 
may endow it with a potential to enhance, inhibit, or 
modulate the activity of other nutrients as well as an- 
ticancer agents. 

Pelleter? has shown that there is a decreased excre- 
tion of vitamin C in people who smoke, which may be 
indicative of an increased vitamin C requirement in 
smokers. Leuchtenberger and Leuchtenberger® Te- 
ported that the addition of vitamin C can limit the 
carcinogenic effect of tobacco and marijuana in ham- 
ster lung cultures by preventing abnormalities in cell 
division. It has been suggested that vitamin C may 
lessen ‘the carcinogenic effect of cigarette smoking as a 
risk factor in lung cancer.® 

` Of more direct relevance is a report of ascorbic acid 
content in uterine cervical neoplasms. Using a micro- 
spectrophotometric technique, Soviet investigators” re- 
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Table IV. Comparative mean plasma vitamin 
C levels among cases stratified by 
histopathologic diagnosis 


Histopathologic rs Mean + SD* 
cami n (mgldl) 
Control - 34 0.75 + 0.33 
Cervicitis “15 0.25 + 0.12 
Mild and moderate 14 0.34 + 0.15 
dysplasia ` : 
Severe dysplasia 17 0.48 + 0.28 
and carcinoma in : 
situ 


*Analysis of variance: p < 0.0001. 


ported decreased levels of ascorbic acid in malignant 
lesions and correlated ascorbic acid content with the 
degree of differentiation and the histogenesis of the 
neoplasm. Their data revealed vitamin C depletion in 
precursor lesions and increased content of ascorbic acid 
in the tumor per se.” This finding is in agreement with 
a theory of encapsulation which postulates a prolifer- 
ation of collagen (associated with elevated ascorbic acid) 
as part of a mechanism to control the invasive e potential 
of the neoplasm." 

The findings in this study additionally dia the 
importance of nutrient interactions as significant etio- 
logic factors in uterine cervical disease. Further atten- 
tion should be directed to eating habits, food prepa- 
ration and consumption, and life-style as having an 
important bearing on sound nutrition. The study also 
serves to direct attention to opportunities to gain fur- 
ther insight into hypothetical mechanisms of action of 
the essential nutrients as biomodifiers influencing ep- 
ithelial structure and function. In this latter connection, 
nutrients used as pharmacologic agents in intervention 
clinical trials in blinded, placebo-controlled studies 
should be investigated. The importance of any single 
nutrient, however essential, depends on its cellular in- 
teraction. Clearly, sound nutrition involves an inter- 
action of multiple nutrients and their metabolites. The 
present findings are important to any further inter- 
vention clinical trials to evaluate the role and efficacy 
of vitamin C in treating precursor lesions and in prob- 
ing the conceptual validity of an active program in cer- 
vical cancer prevention. While some of these lesions 
may spontaneously regress, clarification of the physi- 
ologic role of essential nutrients such as vitamins A, C, 
and E or folate and their ‘interactions with each other 
or their pharmacologic supplementation as public 
health measures to accelerate the regression of precan- 
cerous lesions requires further investigation. 
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Discussion 


Dr. MicHAEL NEWTON, Chicago, Illinois. Dr. Rom- 
ney’s article prompted me to reflect on the various the- 
ories of the cause of cervical cancer expounded over 
the past 30 years or more. | remember being excited 
in the mid-1950s by the concept that human smegma 
was important. As it turned out this idea mav not have 
been too far off the mark. Then came the epidemiologic 
phase, when early and multiple coitus was found to be 
related to invasive and later to intraepithelial cancer of 
the cervix. At this point, I was diverted by recalling the 
circumcision debate. The originally postulated connec- 
tion of circumcision with cervical cancer dissolved, at 
least in part, when it was found that neither wives nor 


husbands nor even physicians could accurately deter- ` 


mine whether a man was circumcised. This negative 
observation has been somewhat revised recently by the 
concept of the high-risk male. Then we have had the 
virus phase in which first herpesvirus type 2 and cur- 
rently human papillomavirus has been implicated. Of 
recent interest, too, has been the possible connection 
of diet with the development of the disease, a field 
which Dr. Romney and his associates have been dili- 
gently cultivating. 

With so many possible causes of cancer of the cervix, 
it is apparent that we have not reached the true one. 
One of the problems is exemplified by a sentence in 
the introduction to Dr. Romney’s article. In discussing 
data previously reported by his group on dietary intake 
and cervical intraepithelial neoplasia he stated: “A low 
intake of vitamin C resulted in a substantially higher 
estimate of relative risk of cervical dysplasia.” But this 
is a relationship and not necessarily cause and effect. 
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I have two minor comments about the article. First, 
the statistical measure entitled “Duncan’s multiple 
range” was quite beyond me and I found the expla- 
nation in Table IV to be unsatisfactory. I am sure that 
most of you nonstatisticians would have the same dif- 
ficulty. Second, in this day and age, | think that Pa- 
panicolaou smears should be classified by the cytologic 
appearance of the cells, rather than as suspicious or 
positive. 

I have three questions about the article itself. 

First, how were the control patients selected and why 
were only 34 of the 56 controls (61%) and 46 of the 54 
cases (85%) finally included? 

Second, Dr. Romney’s results show that the vitamin 
C levels in the cases were significantly lower than those 
in the controls. Assuming the accuracy of the methods 
used, I still wonder if these levels are related to recent 
ingestion of vitamin C or to sustained low dietary intake 
of this nutrient. Does Dr. Romney have any information . 
on this subject? It would have been nice to have a di- ' 
etary history on the patients studied. 

Third, why were vitamin C levels higher in severe ` 
than in moderate dysplasia and lowest in inflammatory 
conditions? 

How do Dr. Romney’s observations fit into the picture 
of cervical cancer and its cause? Most recent informa- 
tion on the. place of human papillomavirus in the de- 
velopment of cervical cancer indicates that the koilo- 
cytic and other changes in the epithelial cells may persist 
or regress but that certain other factors may determine 
the development of neoplasia in a cervix that is already 
affected by the virus. Perhaps vitamin C contributes, 
as Dr. Romney suggests, to the immunologic defense 
against cancer, although this function would seem to 
be more relevant to the onset of invasion rather than 
to changes within the epithelium. 

Speculation aside, I think that Dr. Romney and his 
group deserve credit for tackling a very difficult subject 
in a scientific way. I hope that they will soon progress 
to prospective studies. As yet I am not convinced that 
vitamin C is an essential part of the cervical cancer story, 
nor would I yet recommend that my patients take vi- 
tamin C to prevent cervical intraepithelial neoplasia. 
However, I shall cling to my prejudiced belief that a 
good diet including vitamin C is a protective measure 
against illness and to the dogma that high doses of 
vitamin C do in a mysterious way sometimes prevent 
and frequently ameliorate the symptoms.of the com- 
mon cold or “coldus vulgaris.” 

Dr. Kamran S. Mocuisst, Detroit, Michigan. My 
comment is that dietary recall extending beyond 24 
hours is extremely hazardous, and I think data based 
on this kind of information can be misleading. 

Has Dr. Romney tried to look at the vitamin C story 
relative to cancer at other sites such as vulva, larynx, 
or skin to see whether the tissue vitamin C concentra- 
tion might be altered at these other sites, because this 
may be simply the property of this particular vitamin 
at the cancer site rather than a cause-and-effect rela- 
tionship. 

Dr. Romney (Closing). We have not carried out a 
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‘specific dietary survey on the group of patients re- 
ported on in this study in contrast to the initial dietary 
survey that unexpectedly revealed a vitamin C defi- 
ciency in the dietary intake of women with dysplasias. 

Dietary intake studies are difficult and expensive. 

, There is the very real criticism that they are “soft” sci- 
ence because it is difficult for anyone to recall with great 
accuracy the quality and quantity of food consumed 
with each meal. 

On the other hand, in the hands of technically expert 
people, nutritionists who can instruct patients with food 
models to quantity and quality of food and then inter- 
pret data obtained into a coding system which can be 
processed for computer analysis, the data that can pro- 
vide directions for investigation begin to emerge. It was 
such a consideration that prompted our group into 
looking at plasma concentrations of vitamin C. 

Dr. Newton touched on what is still a very confused 
question concerning the primary etiology of cervical 
cancer. It continues to be confused, with a great deal 
of current interest in papillomavirus. What can be said 
at this time is that in the early lesions of mild or mod- 
erate dysplasia there is a significant spontaneous regres- 
sion rate. We believe that a placebo-controlled clinical 
trial carried out carefully with quality control over a 
significant period of time with a large enough popu- 
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lation group can evaluate whether any of these nu- 
trients used pharmacologically have a role to play in 
cancer chemoprevention. 

One of the end points being looked at in a study 
sponsored by the National Institutes of Health is 
whether in actual fact retinoids and/or vitamin C might 
have an influence in enhancing the immune response 
in relation to early papillomavirus infections. 

In answer to. Dr. Newton’s question, all the patients 
selected were volunteers with informed consent. The 
discrepancies in some of the numbers were related to 
the fact that some patients did not wish to participate. 

With respect to Dr. Moghissi’s question, we decided 
a long time ago that we were going to stay focused on 
the cervix. While there is a great temptation to look at 
other genital tract malignancies, we have determined 
to stay with the cervix with the hope that if we can put 
something together there, maybe we can look at some 
other neoplasms. In connection with the cervix, one of 
the interesting developments has been the success in 
our laboratory in measuring tissue concentrations of 
vitamin C. The question has been repeatedly raised 
whether there is any obvious relationship between 
plasma concentration and tissue concentration. We are 
looking into this aspect at this time. 


Predictive value of CA 125 antigen levels in second-look 


procedures for ovarian cancer 


Jonathan M. Niloff, M.D.,* Robert C. Bast, Jr., M.D., Elena M. Schaetzl, R.N., and 


Robert C. Knapp, M.D. 
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Serum CA 125 levels were evaluated in 44 patients undergoing 56 second-look or subsequent laparoscopies 
(43) and laparotomies (13) for ovarian cancer. In each patient studied, a previous CA 125 level had 

been 235 U/ml. Clinical or radiologic evidence of tumor was absent in all patients at the time of surgical 
evaluation. CA 125 levels were <35 U/ml in 36 cases (64%); 14 patients were free of tumor, while 22 
were found to have tumor at surgery. CA 125 levels were 235 U/ml in 20 cases; 18 had tumor at surgery, 
one has had recurrence of tumor, and the other remains clinically free of tumor at 3 months. A CA 125 
level <35 U/mi was not predictive of the presence of intraperitoneal tumor; however, when tumor was 
present in this group of patients, the largest tumor mass did not exceed 1 cm. In contrast, a CA 125 

level 235 U/ml was a strong predictor of the presence of intraperitoneal tumor or future recurrence. These 
data suggest that second-look procedures may not be required in the select group of patients with CA 


125 levels =35 U/mi. (AM J OssteT GYNECOL 1985;151:981-6.) 
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In many institutions second-look surgical procedures 
(laparotomy or laparoscopy) have become an integral 
part of the treatment plan for ovarian cancer.'* Such 
procedures are employed to determine subclinical tu- 
mor status and thus indicate whether treatment should 
be instituted, modified, or discontinued. Findings at 
second-look procedures are also of prognostic signifi- 
cance, since survival rates are higher among patients 
who are free of tumor compared with patients with 
persistent disease. 

CA 125 is an antigenic determinant associated with 
a mucin-like glycoprotein that has a molecular weight 
exceeding 500,000 daltons. This determinant is rec- 
ognized by the murine monoclonal antibody OC 125, 
which reacts with over 80% of epithelial ovarian can- 
cers. A radioimmunoassay has been developed to de- 
tect CA 125 in serum.’ When this assay was used, only 
1% of 888 apparently healthy individuals and 6% of 
143 patients with nonmalignant diseases had serum CA 
125 levels =35 U/ml. In contrast, in 82% of 101 patients 
with ovarian cancer the antigen levels were >35 U/ml.’ 
When 38 patients were monitored serially, CA 125 lev- 
els correlated with disease progression or regression in 
93% of instances." 
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The purpose of this study was to determine the pre- 
dictive value of CA 125 levels at the time of second- 
look surgical procedures. Although the introduction of 
laparoscopy has reduced the number of laparotomies 
performed, this invasive monitoring technique is still 
associated with significant morbidity.-* Therefore a se- 
rum marker that could be used to identify patients with 
subclinical intraperitoneal tumor would clearly be ad- 
vantageous. 


Material and methods 


Forty-four patients with epithelial ovarian carcinoma 
underwent 35 second-look procedures (28 laparosco- 
pies, seven laparotomies) and 21 third-look and sub- 
sequent procedures (15 laparoscopies, six laparoto- 
mies). A second-look procedure was defined as a sur- 
gical evaluation after an initial period of observation 
(two cases) or after completion of the first course of 
therapy after primary surgery (chemotherapy in 31 
cases and radiation therapy in two cases). All other 
procedures were classified as third-look or subsequent. 
No evidence of disease was detected on physical ex- 
amination or on chest roentgenogram in any patient. 
Patients found to have evidence of tumor on computed 
tomography were excluded. 

The median age of the study population was 52 
(range, 22 to 79), Ovarian cancer was classified as Stage 
I in one patient, Stage II in two patients, Stage III in 
34 patients, and Stage IV in seven patients. Tumors 
were classified as borderline in two cases, grade 1 in 
three cases, grade 2 in nine cases, and grade 3 in 30 
cases. Second-look procedures were performed an av- 
erage of 8 months (range, 3 to 12) after initial diagnosis 
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Table I. CA 125 levels and surgical findings at 
second-look procedures ` 


l l Finding n 


CA 125 <35 U/ml 
No evidence of disease : 9 
> 7 laparoscopies 
_ 2 laparotomies 





No recurrences : 
Intraperitoneal tumor present 18 
15 laparoscopies 
3 laparotomies 


Total ` 27 
CA 125 235 U/ml 
No evidence of disease ; ] 


Unsatisfactory laparotomy 


Recurrence at 2 months 

Intraperitoneal tumor present 7 
6 laparoscopies 
l laparotomy ' 

Total 8 





and surgery. Third-look and subsequent procedures 
took place from 9 to 70 months (mean, 24 months) 
after primary surgery. Positive cell washings-or histo- 
logically positive biopsies were considered evidence for 
persistent or recurrent tumor. 

The immunoradiometric assay to detect CA 125 in 
peripheral blood was performed as has been described 
elsewhere.”* CA 125 present in 100 jl aliquots of serum 
is bound by purified OC 125 on a solid-phase immu- 
noadsorbent. Since more than one CA 125 site is as- 
sociated with each antigen molecule, bound antigen is 
detected by incubation with iodine 125~labeled OC 
125, and CA 125 levels are expressed in arbitrary units 
based on comparison with primary reference standard. 
Technicians who performed the CA 125 assays had no 
knowledge of the population being studied. Each pa- 
tient had to have had at least one elevated serum CA 
125 level, which was defined, based on prior studies, 
as 235 U/ml.” * This study was perfomed retrospec- 
tively. Patients were included if a serum CA 125 level 
had been obtained within 1 month of the correspond- 
ing surgical procedure. Thirty-eight samples (68%) 
were obtained within 1 week of operation. 

The statistical significance of the correlation between 
tumor size and CA 125 level was evaluated by means 
of x? analysis. . 


Results 

Second-look procedures. Twenty-seven (77%) of the 
35 second-look procedures were associated with normal 
CA 125 levels (<35 U/ml) while eight (23%) had ele- 
‘vated levels (Table I). No tumor was found in nine 
(33%) of the 27 patients with normal CA 125 levels 
(seven laparoscopies, two laparotomies), and none of 
these nine patients had recurrent disease during a me- 
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dian follow-up period of 10 months (range, 2 to 61 
months). In the remaining 18 patients with normal an- 
tigen levels, tumor was demonstrated in 15 laparos- 
copies and three laparotomies. 

Eight patients had elevated antigen levels ranging 
from 35 to 545 U/ml (mean, 189 U/ml). Among these 
patients with elevated CA 125 levels, tumor was present 
at seven of the eight procedures (six laparoscopies, one 
laparotomy). Washings from one of these patients dem- 
onstrated “degenerating possible tumor cells,” and tu- 
mor subsequently recurred. The single patient with an 
elevated CA 125 level in whom tumor was not dem- 
onstrated at surgery suffered a recurrence 2 months 
after a laparotomy that was considered to be inadequate 
because of adhesions. Thus no patient with an elevated 
antigen level remained free of disease. 

No patient with a CA 125 level <35 U/mi had a tumor 
mass exceeding 1 cm in diameter. Twenty-five percent 
of eight patients with CA 125 levels =35 U/ml had 
tumor masses that exceeded 1 cm in diameter at second- 
look surgery, whereas none of 27 patients with CA 125 
levels <35 U/ml had tumor masses greater than 1 cm 
(Table II). 

Third-look and subsequent procedures. Nine (43%) 
of 21 patients undergoing third-look or subsequent 
procedures had serum CA 125 levels <35 U/ml (Table 
III). Among these nine patients, no tumor was found 
in five cases:.four laparoscopies and one laparotomy. 
Four remain clinically free of disease (three at 1 month 
and one at 8 months); in the other, tumor recurred, 
clinically 11 months after a laparoscopy. Four months 
after this procedure, the CA 125 level rose to 121 U/ 
ml, thereby becoming elevated 7 months before disease 
recurred clinically. 

Elevated antigen levels ranging from 35 to 980 U/ml 
(mean, 318 U/ml) were found in 12 patients. Intra- 
peritoneal tumor was present in 11 of these 12 patients 
(929%) ‘six laparoscopies, five laparotomies). The other 
patient whose antigen level was elevated underwent 
laparoscopy with a negative result and remains clini- 


‘cally free of disease after 3 months of follow-up. 


None of nine patients with CA 125 levels <35 U/ml 
had tumor masses >1 cm, whereas eight of 12 patients 
(67%) with levels =35 U/ml had tumor masses >1 cm 
(Table IT). 


Comment 

Earlier studies have suggested that the CA 125 ra- 
dioimmunoassay is useful for monitoring disease status 
in patients with epithelial ovarian cancer.’ This antigen 
has also been detected in the serum of patients with 
nonovarian gynecologic malignancies, indicating that 
these neoplasms may also be amenable to monitoring 
by this technique.’ Because of the low level of false . 


‘positive elevations of CA 125 observed in patients with 


benign gynecologic disease, this assay warrants further 
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Table II. CA 125 levels and tumor size fone in n patients at 


second-look and subsequent procedures’ 








Tumor size 


CA 125 levels.in second-look procedures i 


` =35 Ulml 









CA 125 levels in subsequent procedures 









<35 Ulmi’ 235 U/ml 





(cm) 





No tumor l mg i 
<0.4 13 4 
0.5 to 1.0 5 l 
>1.0 0 0* 2 
Total ` 27 8 






25* 


67 





2 = 3.271, 0.05 < p < 0.07. 


assessment as a means for early detection of ovarian 


cancer." In this study we examined the predictive and ` 


prognostic value of the CA 125 assay at the time of 


second-look and subsequent evaluative surgery for 


Ovarian cancer. 

Second-look procedures in ovarian cancer are being 
performed more frequently because of the favorable 
survival rates associated with a complete response to 
therapy.’ '? With these procedures one can assess tu- 
mor status and modify. treatment plans accordingly. 


When it is possible, prolonged treatment with alkylating . 


agents should be avoided.’ Although somewhat ame- 
liorated by the introduction of laparoscopy, significant 


morbidity and prolonged hospital stay are associated ° 


with these procedures.®* 

In our study, ‘serum levels of CA 125 reliably indi- 
cated the presence of intraperitoneal tumor and may 
therefore provide an alternative means of detecting 
persistent ovarian cancer. None of the patients in this 
study had evidence of tumor on physical examination 
or radiographic evaluation. Although this study: pop- 
ulation included only those patients known to have pre- 
viously elevated serum CA 125 levels, at least 82% of 
all patients with ovarian cancer will be found to have 
elevated CA 125 levels on assay." 

A CA 125 level <35 U/ml was not predictive of in- 
traperitoneal tumor status; however, among second- 
look procedures, patients with both a negative antigen 
level and negative findings at surgery have experienced 
no recurrence of tumor over a median follow-up of 10 
months, Conversely, an elevated antigen level was 
found to be a strong predictor of intraperitoneal dis- 
ease. For both second-look and subsequent procedures, 
intraperitoneal tumor was present at surgery or re- 
curred early in 19 of 20 patients with elevated CA 125 


levels (#35 U/ml). In the one patient in whom no dis- - 


ease was found, only 3 months have elapsed since a 
third-look laparoscopy was performed (Table 1). 

The sensitivity, specificity, and predictive value of the 
CA 125 assay for determining the presence of intra- 
peritoneal tumor at the time of second-look or subse- 
quent procedures for ovarian carcinoma are presented 
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Table III. CA 125 levels and surgical findings 
at third-look and subsequent procedures 


= Finding ` . | n 


. CA 125 <35 Ulml ` : 
No evidence of disease 5 
_4laparoscopies ` 
1 laparotomy’ 





1 recurrence 


Intraperitoneal tumor present . 4 
4 laparoscopies 
Total f 9 
CA 125 235 U/ml 
No evidence of disease 1 


1 laparoscopy 
l 


3-month follow-up 

Intraperitoneal tumor present 11 
6 laparoscopies 
5 laparotomies 

Total P 12 





in Tables IV and V. In Table IV the end point is defined 
as surgically detectable tumor. In Table V the patients 
with <6 months of follow-up have been excluded, and 
the end point is redefined as the detection of tumor at 
surgery or future recurrence. In ‘Table IV, sensitivity 
is defined as the proportion of patients with intraperi- 
toneal tumor detected at surgery who have CA 125 
levels =35 U/ml, Specificity is the proportion of patients 
who are free of tumor who have CA 125 levels <35 U/ 
ml. The predictive value of a positive CA 125 assay is 
the proportion of patients with CA 125 levels >35 U/ 
ml in whom intraperitoneal tumor was actually found 
at surgery. In Table V, these same three parameters 
have been calculated with the end point redehned to 
include future recurrence as well. 

Examination of these tables reveals that, although the 
assay offers a moderate degree of sensitivity, the spec- 
ificity and predictive values are very high, reaching 1.0 
for the prediction of intraperitoneal tumor or future 
recurrencė., Thus a patient with a CA 125 level <35 U/ 
ml may or may not be free of tumor. On the other 
hand, all patients with CA 125 levels =35 U/ml} will 
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_ Table IV. Parameters of CA 125 assay*: prediction of tumor status at surgery 





Second-look 
procedures 
(n = 35) 
Sensitivity 0.28 
Specificity ` 0.90 
Predictive value of 0.88 


positive test 


*Positive test = CA 125 235 U/ml. 


Third-look and All 
subsequent procedures i procedures 
(n = 21) (n = 56) 

0.73 i ` 0.45 

0.83 ` - 0.88 

0.92 0.90 





Table V. Parameters of CA 125 assay*: prediction of tumor status at surgery or of future recurrencet 


Second-look - 





ea 

(n= 31 
Sensitivity m 0.31 
Specificity ; 1.06 
Predictive value of i 1.00 


positive test 


*Positive test = CA 125 235 U/ml. 
tMinimum of 6 months of follow-up. 


have persistent intraperitoneal tumor. Therefore, un- 
less secondary cytoreductive surgery is being contem- 
plated, surgery to determine the need for further ther- 
apy may be obviated in this latter group. 

' Previous studies have indicated that only 1% of ap- 
paréntly normal individuals have serum CA 125 levels 
235 U/ml.* However, inasmuch as the CA 125 antigen 
is found ‘in tissues of miillerian duct derivation® and 
since most patients undergoing second-look proce- 
dures for ovarian cancer will have previously had the 
reproductive organs extirpated, one possible source of 
setum antigen is not present in this population.” Fur- 
thermore, among the 20 patients with elevated antigen 
levels in the present study, the mean was 266 U/ml and 
only three patients (15%) had levels <65 U/ml. In pre- 
vious studies CA 125 levels were >65 U/ml in only 0.2% 
of normal blood donors, corresponding to a minimum 
specificity for ovarian cancer at this level of 0.998.” 
These data increase one’s- confidence that an elevated 
CA 125 level obtained at the time of a second-look 
procedure is truly attributable to ovarian cancer. Mod- 
ifying the interval from initial surgery to the second: 
look procedure might improve the predictive power of 
a negative result on antigen assay. 

Serum antigen levels were found to correlate with 
the size of tumor found at second-look or subsequent 
operations (Table II). In the 27 second-look procedures 
. associated with CA 125 levels <35 U/ml, none of the 
tumor masses present exceeded 1] cm in diameter. Sim- 
ilar data obtained from third-look and subsequent pro- 
cedures further validate this observation. Absence of 
an elevated antigen level reliably indicates that, if in- 
traperitoneal tumor is present, the lärgést tumor mass 
will probably not be >1 cm. 


Tiird-look and All 
subsequent procedures procedures 
(n = 48) 
0.69 0.45 
1.00 1.00 
1.00 1.0 


Ovarian cancer spreads on peritoneal surfaces and 
is difficult to detect clinically. Survival rates among pa- 
tients with this neoplasm have improved with improved 
responses to combination chemotherapy. Nevertheless, 
repeated laparoscopies or laparotomies to assess ther- 
apeutic response are associated with morbidity. This 
study indicates that a CA 125 level <35 U/ml does not 
confirm that the patient has responded completely to 
treatment; however, if tumor was present, the largest 
mass did not exceed 1 cm. On the other hand, an el- 
evated antigen level is nearly always associated with the 
presence of intraperitoneal tumor or future recur- 
rence. These results suggest that, unless cytoreductive 
surgery is being contemplated, second-look procedures 
may not be necessary in the select group of patients 
who have been treated for ovarian cancer but who are 
found to have elevata, levels of CA 125 on follow-up. 
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Editors’ note: This manuscript was revised after these 
discussions were presented.’ 


Discussion . 


Dr. Hervy E. AVERETTE, Miami, Florida. In Octo- 
ber, 1983, the first clinical paper on the use of an im- 
munoradiometric assay of the epithelial ovarian tumor 
antigen CA 125 was published by the same investigators 
from Boston in The New England Journal of Medicine.’ 
Significant findings included: (1) 82% of the 101 pa- 
tients with ovarian carcinoma had elevated antigen in 
serum (>35 U/ml); (2) only 6% of 143 patients with 
benign disease had significant levels; and (3) 28% of 
200 patients with nongynecologic cancer had levels >35 
U/ml. It was concluded that CA 125 may be a generally 
useful marker for monitoring disease in patients with 
epithelial ovarian cancer. I had the opportunity to re- 
view this report prior to publication and I was favorably 
impressed with the findings. 

In a subsequent article, elevated levels of CA 125 
(>35 U/ml) were found in all of four patients with 
fallopian tube carcinoma, in approximately 48% of pa- 
tients with endometrial adenoéarcinoma, and in &3% 
of patients with adenocarcinoma of the endocervix. Of 
the patients with endometrial carcinoma, elevated CA 
125 levels were found in 77% of those with Stage IV 
or recurrent disease. Unfortunately, none of the pa- 
tients with Stage I or Stage II disease were found to 
have elevated CA 125 levels.’ 

Today’s article extends the conclusions from the first 
and focuses on the possibility that CA 125 levels may 
predict whether an invasive second-look procedure is 
required after treatment for epithelial ovarian cancer. 
Observations were made on a select group of 44 pa- 
tients with elevated CA 125 levels’ prior to treatment 
who had no clinical evidence of cancer after treatment. 
All eight patients with elevated CA 125 ultimately had 
cancer, which to me is a significant finding. However, 
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the authors state: “No patient with a CA 125 level <35 
U/ml had a tumor mass exceeding 1 cm in diameter.” 
Of the 18 patients in this group, 15 were evaluated by 
laparoscopy only, while three had laparotomy. Also, 
among the entire series, there were 56 surgical pro- 
cedures to determine extent of disease and 43 were by 
laparoscopy and 13 by laparotomy. 

The major problem I have wich what is otherwise 
concise and clearly presented data is the surgical 
method by which extent of disease was determined. At 
this time, most gynecologic oncologists that I know who 
continue to use laparoscopy for an initial second-look 
procedure consider negative findings inconclusive and 
proceed to laparotomy. Therefore, I would like to ask 
the following: (1) Do the authors feel that negative 
laparoscopy is sufficient to conclude that the patient is 
free of disease without laparotomy? (2) If minimal dis- 
ease (<1 cm) is noted at laparoscopy, is this procedure 
alone sufficient to exclude larger tumor masses beneath 
the diaphragm or in the retroper-toneal spaces? 

This may be a minor point, but since all conclusions 
are based on extent of disease found at second and 
subsequent surgical procedures, comments by the au- 


` thors may clarify some questions that others may raise. 


I might add that we have had limited experience with 
CA 125 in patients with epithelial ovarian tumors. 
When it was recently advertised by a local reference 
laboratory that the test was available, it was used in 
three patients prior to and after surgery. In each pa- 
tient, serum CA 125 correlated with what would be 
expected from the authors’ data. Cost to the patient 
from the reference laboratory was $50.00. Two weeks 
ago, we obtained the CA 125 kit from Abbott Labo- 
ratories for our own laboratory, which permits one to 
perform 100 assays at the cost of <$500.00 per kit, or 
$5.00 per test. The only other major requirement for 
the assay is availability of a y-counter. Three patients 
with advanced epithelial ovarian cancer had elevated 


‘CA 125 levels and two with minimal disease had normal 


values. We anticipate that within a short period of time 
we will be able to make observations similar to those 
reported today and hopefully confirm the value of this 
tumor marker in the management of our patients. 
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Dr. GEORGE MITCHELL, San Antonio, Texas. I would 
like to take a look “down memory lane” at the long 
search for a marker for ovarian carcinoma. I recall that 
years ago the enzyme £-glucuronidase was given ex- 
tensive clinical trials. Sirice then we have been occupied 
with carcinoembryonic antigen, of which CA 125 seems 
to be a relative. We have also had heat-stable alkaline 
phosphatase, a-fetoprotein, and chorionic gonadotro- 
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pin. I would like to ask Dr. Knapp whether CA 125 is 


`q. better than any of these and, if: the answer is yes, 


whether it is. better than any two or three of them to- 
gether. 
Dr. J. DonaLtp Wooprurr, Baltimore, Maryland. 


Certainly the approach that Dr. Knapp has taken is the 


one that we needed to take to identify the presence of 


"tumor by.a noninvasive technique. However, ‘since we 


are dealing with an intraperitoneal disease rather than 


> an ovarian disease and since many other lesions ïn- 


volving the female pelvis will result in positive findings, 
namely, endocervical, endometrial, and endosalpingeal 


:... malignancies, I wonder if Dr, Knapp ‘has: used this 
> marker for endometriosis; which is also an endoperi- 

; - toneal disease, and also were other benign conditions 
` _ such as salpingitis used as controls? ` 


Dr. ALFRED I. SHERMAN, Detroit, Michigan. I want 


_ to congratulate you on your continued effort to find 
- and use a marker or an antigenic testing system for this - 


disease which we would very much like to have and 
which would be most important. 

I presume from what you said that the 35 'U standard 
was set arbitrarily based on a large series of samples. 
However, what I would like to. know is whether there 
is any correlation between the amount of tumor and 
the units as recorded by your system. This would be 


` , particularly important in that small group of patients 


who have very small residual tumors. In these cases, if 
the 35 U standard was set lower then there would be 
a greater accuracy associated with the procedure ‘than 
if an arbitrary positive ag negative was set at the 35 
U level. 

Dr. WILLIAM J. LEMAIRE, Miami, Florida. Have you 
had any opportunity to determine the presence of this 
antigen in the tissue obtained during the second- or 
third-look-procedures to see if levels of CA 125 might 
correlate with the serum levels? 

Dr. Knapp (Closing). I have to agree with Dr. Av- 
erette about the question of la parostopy versus lapa- 


rotomy. 


I often use laparoscopy i in a second-look procedures. 
However, I then proceed to laparotomy if the laparos- 
copy reveals no cancer.. 

_ Dr. Griffiths, in our department, is excellent at de- 
fining the status of cancer with laparoscopy. He can 
visualize the diaphragm with laparoscopy better than 
can be done with laparotomy. Dr. Griffiths has pub- 
lished his data showing the excellerit results obtained 
with laparoscopy at second-look procedures. One of my 


` concerns regarding laparoscopy is the inability to eval- 
_ uate the pee ee space and particularly the 
_ lymph nodes. 


A major conclusion sf this shi reveals that an el 
evated antigen level is associated with the presence of 
cancer. The assay is even more critical if one is using 
a surgical procedure such as laparoscopy which may be 
less than optimal. However, the use of laparoscopy in 
the study does not influence the data as the finding of 


cancer by laparoscopy is as valid aş that found by lap- 
. arotomy. : 
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CA 126 is distinct from the carcinoembryonic anti-. 
gen. They do not coprecipitate. In our report in The 
New England Journal of Medicine where we monitored 
the course of epithelial ovarian cancer with CA 125 and 
carcinoembryonic antigen, serial CA 125 levels corre- 
lated’ with the clinical course in more than 90% of cases, 
while carcinoembryonic antigen correlated in only 26%. 

Several other markers have been studied in epithelial 
ovarian cancer. To date none have demonstrated’ a 
specificity or sensitivity comparable to that of CA 125. 
Since CA 125 is not detectable in approximately 20% > 
of epithelial cancers, we are investigating other mono- 
clonal clones in an attempt to identifya complementary 
antibody. 

I am very pleased that Dr. Woodruff adel the 
question of endometriosis. We measured antigen levels 


_ in a group of patients- with endometriosis and found 


elevated antigen levels in patients with advanced en- 
dometriosis. However, these levels were not of the same 
magnitude : as that obseryed in malignancy. When the 
antigen is elevated, serial levels correlate with the clin- 
ical course. ; 

We are now asking the question, can the assay ‘be 
helpful in differentiating a benign from a malignant 
adnexal mass. I reviewed recently a paper addressing 
this question by Dr. Einhorn from the Karolinska In- 
stitute. Among 100 patients with pelvic masses, 13. of ' 
14 patients with CA 125 levels >65 U/ml had a malig- ` 
nancy. However, elevations >35 U/ml were observed 
in a mincrity of patiénts with pelvic inflammatory dis- 
case, endometriosis, and dermoid cysts. The antigen is’ 
rarely elevated in Stage IJI borderline tumors. How- 
ever, one patient with a borderline tumor who had 
axillary lymph node metastasis had a positive test result. 

‘Dr. Sherman, the choice of a reference value is ar- 
bitrary. The. sensitivity and specificity of the assay will 
vary with the selection of the reference value. A dif- 
ferent reference value may have to be selected when 
the. assay is used for different purposes. Based on our 
previous work, we defined 35 U/ml as an elevated an- 
tigen level for this study. This level will identify 80% 
of patien:s with epithelial ovarian cancer but only 1% 
of normal individuals. Perhaps further study of the 
relationship between antigen levels and tumor burden 
may allow us to lower the reference value in an attempt 
to increase the sensitivity of-the assay. 

An important question is why tumor is detected in | 
some patients with antigen levels <35 U/ml. We have 
observed a relationship between antigen levels and tu- 
mor burden. Therefore, the explanation for an antigen 
level below 35 U/ml in patients with minimal cancer 
may be solely related to tumor burden. However, there 
is another possibility. We have observed histologically 
that the tumor is encased in fibrosis in many of these 
cases. We can speculate that this fibrotic shell may in- 
terfere with the shedding of antigen. If this is true, the 
shedding may have serious consequences in other clin- 
ical immunologic applications. For example, this fibro- 
sis may interfere with the delivery of antibody-linked - 
isotopes or chemotherapy to the tumor. 
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Pregnancy-induced hypertension: Development of a model in 
the pregnant primate (Papio anubis) 
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Experiments were performed on two groups of pregnant baboons. In the experimental group, the subrenal 
aortic blood flow was reduced by 58% of its original value at 100 days of gestational age. In the control 
group, the blood flow was measured but not restricted. In the experimental group fetal death occurred in 
three of 12 animals following the use of a single left-flank incision to approach both the renal artery 

and the abdominal aorta. In the contro! group, pregnancies in eight of nine animals went successfully to 
165 days. In the experimental group the development of hypertension, a decrease in plasma renin activity, 
an increase in renal resistance, an increase in serum uric acid, and the development of glomerular 
changes consistent with those seen in human pregnancy-induced hypertension were noted. These studies 
demonstrate that pregnancy-induced hypertension can be produced experimentally in a pregnant baboon, 
and this model should prove useful in expediting studies on the pathophysiologic features and treatment of 


this condition. (Am J OssTeT GYNECOL 1985;151:987-99.) 


Key words: Pregnancy-induced hypertcnsion, primate, blood flow 


Pregnancy-induced hypertension, hitherto called 
eclamptogenic toxemia of pregnancy, is associated with 
significant fetal and maternal mortality and morbidity. 
The etiology of this disease is unknown; therefore, the 
treatment remains symptomatic. Although many mech- 
anisms have been described to explain the pathophys- 
iologic features, Page' has proposed that one of the 


_ precipitating causes of toxemia is fairly sudden and 


sustained uterine ischemia. We agree that the “trigger 
mechanism” for pregnancy-induced hypertension is 
uteroplacental ischemia, and our previous report? as 
well as that of Abitbol? supports this point of view. In 
association with hypertension, a decrease in blood vol- 
ume,’ thrombocytopenia,’ increased activity of the sym- 
pathetic nervous system, the renin-angiotensin sys- 
tem,’ prostaglandin deficiency,® and coexistent renal 
abnormality® ° have been implicated. 

Animal experiments have been carried out mainly in 
subprimate species with bicornuate uteri for a variety 
of reasons including cost, convenience, and availabil- 
ity. However, the logical progress to the subhuman 
primate model was inevitable in view of the similarity 
to the reproductive physiology of the female human. 
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The original baboon model was designed to evaluate 
the concept that the initiating mechanism in the patho- 
genesis of pregnancy-induced hypertension is utero- 
placental ischemia. The development of the model took 
8 years because of the relative infertility of the animals 
following transection of the ovarian vessels. Inducing 
such ischemia during pregnancy would have the ob- 
vious advantage of expediting our investigative pro- 
gram, and the application of such a model to the de- 
velopment and evaluation of new methods of treatment 
is obvious. The present experiments were designed to 
test the authenticity of this modification of the original 
model. 


Material and methods 


Experiments were performed on two groups of preg- 
nant baboons (Papio anubis). They were obtained at 80 
days of gestational age and were housed in the newly 
renovated animal care facility at the University of South 
Florida. They received identical diets and were housed 
in an identical environment during the entire experi- 
mental period. All of the baboons were sedated with 
intramuscular injections of ketamine hydrochloride 
(Ketaset) in a dose of 5 mg/kg of body weight and 
anesthetized with intravenous sodium pentobarbital. 
The animals were fasted 18 hours prior to the exper- 
iment, but water was given freely. Strict aseptic and 
antiseptic techniques were followed during all surgical 
procedures. All physiologic measurements were ob- 
tained after the animal was placed in the left lateral 
recumbent position for at least a 30-minute period. 

Experimental group (group 1). This group consisted 


ane 
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' of 14 baboons with a body weight of 14.3 + 0.6 kg 
(mean + SE). At the gestational age of approximately 
100 days, a left paralumbar incision was made and the 


abdominal aorta was exposed. An electromagnetic flow . 


probe (acute) of appropriate size was placed around 


=) the aorta, below the renal level, for the measurement 


of aortic blood flow. A urethral dilator (Fr. 9 to 10) of 


E approximately half the diameter of the abdominal aorta 


was placed parallel to the aorta and below the level of 
the renal arteries. This was tied securely with No. 2 
silk, and then the urethral dilator was gently removed. 
This allowed a standard reduction in the subrenal aortic 
blood flow over a prolonged period of time. After re- 
moval of the urethral dilator the blood flow was mea- 


sured again below the occlusion and this resulted in a ` 


55% to 60% reduction in the aortic blood flow. Once 


‘this level was achieved the animal was observed closely . 


for an additional 30 minutes, and then the incision was 

_ closed and the animal was returned to its cage. 
Control group (group 2). This group consisted of 
nine pregnant baboons with a body weight of 14.6°+ 
0.3 kg (mean + SE). These were treated in exactly the 


same way as in group | except that they underwent a- 


“sham” operation, in which the aortic blood flow was 
measured but not restricted. , 
Several parameters were used to evaluate the effect 
of the experimental technique on pregnancy outcome. 
Animals were evaluated at 100, 130, 145, and 165 days 
_of gestational age. All fetuses were delivered by cesar- 
ean section at 165 days. ; 
Hemodynamic studies. At 100 and 165 days of preg- 
nancy aortic pressure was measured by inserting a poly- 
ethylene catheter into the femoral artery through a 
“cutdown” in the groin. The catheter was advanced into 
the abdominal aorta, above the renal level, so that the 
tip came to rest above the silk ligature in the experi- 
mental group. A Statham pressure transducer and a 


~. Sanborn recorder were used for the continuous mon- 


itoring of the arterial pressure. The heart rate was cal- 
culated from the arterial pulse tracings. In addition 
Arteriosonde Model 1022 (Roche) was used for the 
serial measurement of blood pressure at 100, 130, 145, 
and 165 days of pregnancy. A femoral vein was also 
cannulated and the catheter advanced into the vena 
cava. This was used for the purposes of saline solution 
administration and blood withdrawal. 

‘The left renal artery was exposed extraperitoneally 


`- by means of a paralumbar incision, and the flow was 


measured by means of an electromagnetic flowmeter 
(Model 501, North Carolina Medical Electronics) and 
a corresponding probe. This was done at 100 days of 
gestational age and at the time of cesarean section. Re- 
nal artery pressure was measured as renal orifice pres- 
sure and renal vascular resistance was calculated from 
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directly measured renal blood flow. Aortic blood flow 
was measured at similar times via the same surgical 
approach previously described. 

Plasma volume was measured by the dye-dilution 
technique with Evans blue (T-1824),” and the blood 
volume was calculated with the use of the simulta- 
neously measured hematocrit. After a control blood 
sample was obtained in heparinized tubes, 2 ml of the 
dye (22.6 mg in 5 ml) was injected through a peripheral 
vein and the blood samples were drawn at 10- and 20- 
minute intervals from the opposite side. The optical 
density of the plasma samples was read at 620 nm with 


. a Spectrophotometer (Sequoia-Turner Corp.). All the 


determinations were made with the subject recumbent 
and at rest, but not during the surgical procedure, in 
order to avoid lipemia and hemolysis which interfere 
with the aptical density methods of measuring plasma 
dye concentration. 

Hematologic and biochemical studies. Blood sam- 
ples were drawn as necessary for the determina- 
tion of values for the following: hematocrit, hemo- 
globin, platelets, leukocytes, and differential counts. 
These measurements were performed as previously de- 
scribed."* Serum glucose, uric acid, urea nitrogen, and 
creatinine were estimated by a Serometer 370 filter’ 
photometer (Mallinckrodt). These values were ob- 
tained at 100, 130, 145, and 165 days of gestational 
age. 
` Blood gas determinations. Maternal blood samples 
were drawn from the intravenous and intra-arterial 
catheters into heparinized syringes at 100 and 165 days 
of pregnancy. The samples of blood were immediately 
analyzed for pH, Po,, and Pco, with a BMS 3, MK2 
blood microsystem and a PHM 72 acid-base analyzer 
(Radiometer, Copenhagen, Denmark) in a standard 
fashion. . | 

Plasma renin activity. Blood was collected in tubes 
containing’ ethylenediaminetetraacetic acid (EDTA), 
and tables were placed on ice. Plasma was obtained 
following centrifugation at 4° C and was stored frozen 
below —20° C until further analysis. Blood samples 
were collected from the inferior vena cava (below the 
renal level) at 100 and 165 days of pregnancy. In ad- 
dition specimens were collected from the left renal and | 
left uterine veins at 165 days. Plasma renin activity was 
measured by radioimmunoassay (Renak) developed by 
Hoffmann-La Roche Inc. The reported maximum co- 
efficients cf variation for intra-assay and interassay re- ` 
sults are 7.7% and 8.2%, respectively, with a sensitivity 
of 3 pg. In this method, as in all methods of measuring 
plasma renin activity, renin is not measured directly but 
is allowed to react with endogenous plasma substrate " 
to generate angiotensin I, which is then quantitated by 
radioimmunoassay. 
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Fig. 1. Systolic, diastolic, and mean aortic pressures (mean + SE) are presented. A significant increase 
(p < 0.01) in these values occurred at 165 days of gestation in the experimental group, with no such 


increase being observed in the control group. 


Table I. Changes in the maternal hemodynamics, maternal heart rate, and fetal heart rate at 100 and 165 


days of gestation (mean + SE) 

















Parameter 100 days 165 days 100 days 

Renal artery flow (ml/ 121.7 + 5.2 125.7 + 10.1 144.4 + 13.1 135.0 + 14.4 
- min) i 

Renal resistance (dynes- 435.6 + 44.2 477.2 + 43.6 410.5 + 46.7 570.9 + 54.9 
sec/cm?> x 100) 

Aortic blood flow (ml/ 412.1 + 23.0 490.0 + 31.8 226.3 + 17.1 300.0 + 31.9 
min) 

Maternal heart rate 98.0 + 4.5 95.0 + 3.0 89.0 + 4.6 105.3 + 6.2 
(bpm) 

Fetal heart rate (bpm) 154.7 + 53 153.9 + 9.9 147.6 + 4.9 150.6 + 7.0 





In the experimental group the aortic blood flow was measured below the subrenal constriction. 


Urinalysis. Urine was obtained by catheterizing the 
bladder at 100, 130, 145, and 165 days of pregnancy. 
The levels of protein, glucose, bilirubin, ketones, and 
pH were determined by Labstix reagent strips (Ames 
Company). When protein was present it was also esti- 
mated by the turbidimetric method." 

Histopathologic and immunopathologic features. 
Needle biopsy specimens of the left kidney were ob- 
tained from pregnant baboons at 100 days of gesta- 
tional age and at the time of cesarean section (165 days). 
Biopsy specimens obtained at 100 days of gestation 
served as controls. 

Kidney biopsy specimens were divided into two parts. 
The first piece was fixed in 1.5% glutaraldehyde and 
2% paraformaldehyde in 0.01 mol/L of phosphate 
buffer, pH 7.4. The biopsies were postfixed in 1% os- 
mium tetroxide and embedded in epoxy resin. Sections 
1 pm thick were stained with toluidine blue. Ultrathin 
(50 to 80 nm) sections stained in uranyl acetate were 


examined with a Phillips 301 elec:ron microscope. The 
glomeruli, tubules, interstitium, and blood vessels were 
examined in detail. The second piece was frozen in 
liquid nitrogen. Frozen sections 6 pm thick were cut 
and stained with fluorescein-labeied, purified antibod- 
ies with specificity toward IgG, IgM, IgA, C3, C4, Clq, 
albumin, and fibrinogen. Additionally three frozen sec- 
tions taken at regular intervals through each biopsy 
specimen were stained with hematoxylin and eosin for 
light microscopic examination and correlation with im- 
munofluorescent stains. 

Following cesarean section at 155 days, the placenta 
was examined carefully for any gross abnormalities. 
The weight of the fetus and placenta was recorded. 
The amniotic fluid was obtained by suction and the 
volume was measured. . 

Statistical analysis. The New Duncan Multiple 
Range Test was performed according to the method 
described by Steel and Torrie,” and, when appropriate, 
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: Table I. Changes i in hematocrit, hemoglobin, plasma volume, and blood volume at various stages of 


a. , gestation in the control and the experimental group (mean + SE) 


a Parameter ` 100 days 130 days 145 days 165 days 


Plasma volume (ml/kg) Control 49.8 + 2.3 58.3 + 3.6 56.9 + 8.8 56.6 + 3.4 
i Experimental . 48.5 + 2.0 50:8 + 2.4 55.3 + 2.2 55.4 + 2.9 
Blood volume (ml/kg) Control _ 71.6 + 3.1 82.6 + 4.2 79.0 + 9.9 79.8 + 6.0 
-Experimental 67.8 + 2.8 ` 75.7 + 2.8 77.8 + 3.2 80.8 + 3.1 
Hematocrit (%) Control 36.5 + 1.0 34.8 + 1.7 34.1 + 1.1 34.4 + 1.1 
Experimental 33.8 + 0.8 33.6 + 1.1 34.6 + 1.4 34.6 + 1.2 
Hemoglobin (gm/d)) Control 12.0 + 0.32 11.8 + 0.60 11.0 + 0.42 11.0 + 0.62 
Experimental 40 12.1 + 0.50 12.0 + 0.40 





12.2 + 0.30 12.0 + 0 


ee ie Studenť’s t test was also used. Probability of less than 


or equal to 0.05 was considered to be significant. All 
` results are reported as mean + SE. 


Results 


In the experimental group, five of the 14 animals 
aborted following the initial surgical procedure at 100 
days of gestational age. During the first phase of the 
experiments, we approached the renal artery by a left 
” paralumbar incision and the abdominal aorta by lap- 
_ arotomy in two animals. Both of these animals delivered 

within 48 hours. The surgical stress, coupled with the 
- handling of the pregnant uterus, may have contributed 
to premature labor in these animals, so we elected to 
_ approach both the renal artery and the abdominal aorta 
` with a single left paralumbar incision. Since then, preg- 
“ nancies in nine of 12 animals went successfully to term 


<2 and the mean values are presented in this report. 


In the control group, pregnancies in eight of nine 
animals went successfully to term, and the mean values 
' for these are presented. 
` Studies in the mother . 

Hemodynamic studies. Systolic, diastolic, and mean aor- 
tic pressures were measured by indwelling catheters in 


"+ both groups and are presented in Fig. 1. At 100 days 


of gestation, the pressures from the experimental 
group were not significantly different from those of the 
control group. However, in the experimental group the 
© systolic, diastolic, and mean aortic pressures had in- 


nS . creased by 21.4%, 33.6%, and 28.7%, respectively, at 


` 165 days of gestational age as. compared with the base- 
line values obtained at 100 days of gestation (p < 0.01). 
When compared with values in the control group of 


similar gestational age, these values were significantly. 


different (p < 0.05). In the control group, the pres- 


- sures remained relatively stable during the entire ex- ` 


perimental period. 
It should be noted that we measured the blood pres- 
.sure with an ultrasonic blood pressure monitor (Arte- 


“+ tiosonde 1022, Roche) at 100, 130, 145, and 165 days 


‘of gestational age. We found these measurements to be 
at variance with the pressures measured directly using 
indwelling catheters at 100 and 165 days and concluded 


` that, in our hands, this is not a reliable substitute for 


direct méasurement. Therefore, the pressures obtained 
by the ultrasonic device are not reported here. 

There was no significant change in the heart rate in 
both groups when compared with the baseline values, 
with a modest increase of 18% occurring only in the 
experimental group (Table I). 

Renal artery flow did not change appreciably in both 
groups (Table 1). In the experimental group the renal 
artery flow was 6% below the baseline value at 165 days 
of gestation, whereas in the control group it was 3% 
above the baseline value (100 days of gestation). On 
calculating renal resistance at 165 days of pregnancy, 
an increase of 9% was observed in the control 
group, whereas in the experimental group it was 39% 
(p < 0.05). | 

Aortic blood flow was measured below the renal level. 
At 100 days of gestation, the baseline reading in the 
control group was 412 + 23 ml/min. At the time of 
cesarean section (165 days) repeat measurements were 
made and the blood flow increased to 490 + 32 ml/ 
min. In the experimental group, the mean value at 100 
days of gestation was 539 + 57 ml/min. Following aor- | 
tic constriction the measured blood flow below the con- 
striction was 226 + 17 ml/min, showing a 58% reduc- ` 
tion. Repeat measurements were made at the time of 
cesarean section (165 days) and the blood flow in- 
creased to 300 + 32 ml/min below the constriction. 


The results are presented in Table I. | 


Plasma volume was measured at 100, 130, 145, and 
165 days of gestational age in both the experimental 


‘and control groups. The blood volume was calculated 


by use of zhe simultaneously obtained hematocrit val- 
ues. A maximum increase in plasma volume occurred 
at 130 days in the control group and remained stable 
throughout the remainder of pregnancy. In the ex- 
perimental group the plasma volumé expansion was 
delayed and reached its peak value at 145 days, after 
which it remained essentially the same during the rest 
of the pregnancy. These differences were not statisti- 
cally significant and the mean values for groups | and 
2 are presented in Table IL. 

Hematologic and biochemical studies. Hematocrit and he- 
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Fig, 2. Values for platelets, white blood cells, neutrophils, and 
lymphocytes (mean "+ SE) at various stages of gestation in the 
two groups are shown. 


moglobin values did not change significantly during the 
course of the study in either the experimental or the 
control group (Table I). In the experimental group a 


<e slight decrease in the platelet count and an increase in 


~ the white blood cell count occurred during the course 
of the study (Fig. 2). In the control group there was 
no ‘significant change in the platelet count but'a de- 
crease in the white blood cell count was observed during 
the course of the experiment. The changes that oc- 
curred in the white blood cell count in both groups 
appeared to be a reflection of the changes in neutro- 
phils and lymphocytes. 

Serum glucose, creatinine, and urea nitrogen in both 
the control and experimental groups did not show sta- 
ustically significant differences when compared with 
the baseline values obtained at 100 days of gestation. 
However, serum uric acid showed a tendency to in- 
crease in the experimental group and was significantly 
different (p < 0.05) at 145 days when compared with 
the baseline values obtained at 100 days of gestation, 
with no such increase being observed in the control 
group (Table HI). 

Plasma renin activity. Plasma renin activity was mea- 

_ sured. from the blood samples drawn from the vena 





PLASMA RENIN ACTIVITY (ng/mi/hr) 


cava, below the renal level, at 100 and 165. days. o 
gestation. The plasma renin activity levels were rela 
tively similar in both groups at 100 days of gestation 
At 165 days of pregnancy the plasma renin activity 
levels in the control group increased by 27% and de 
creased in the experimental group by 34%. Renal an 
uterine venous blood samples were obtained at 165 day 
of gestation in both groups. The measured. pla 
renin activity showed a decrease in both vascular bed 
in the experimental group when compared with the 
control group with a significant difference (px 0. 05 
being observed in the uterine venous blood samp 
(Fig. 3). 


and Pco, were measured in both the.experimental 
the control groups and the values remained within nor- 
mal limits at 100 and 165 days of gestation. 


rubin, and blood in both groups studied. In the cont 
group, glucose was present in only one animal, mean 
pH ranged from 6.7 to 7.0 at different stages of preg- 
nancy, and none of the animals showed evidence of 
proteinuria. In the experimental group, urinalysis was _ 
negative for glucose in all animals. Proteinuria was 
present in three of the nine animals, with two animals 
having 30 mg/dl and the other having 100 mg/dl of 
protein in the urine. The mean pH ranged from 6.6 
to 7.0 at different stages of pregnancy. 


ney. The kidney biopsy specimens were examined by 
light, fuorescent, and transmission. electron micros- 
copy. 


underwent the “sham operation” were unremarkabl 
Glomeruli from kidneys of the experimental group of 
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Fig. 3. Plasma renin activity from the systemic, the renal, and 
the uterine venous samples. A decrease.in plasma renin ac 
was observed in these vascular beds at 165 days of gestati 
in the experimental group when compared with the control 
group. Statistical significance (p < 0.05) was seen only in the: 
uterine venous blood. 


Blood gas determinations. Arterial and venous pH, Pi 


Urinalysis. Urinalysis was negative for ketones; bili 


Histopathologic and immunopathologic features of the kid- 


LIGHT microscopy. Kidneys of control animals that 
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Fig. 4. Biopsy specimen of the kidney at 100 days of gestation. Electron micrograph showing portion 
of the glomerulus with normal architecture and widely patent capillaries. The findings were the 
same in the experimental and control groups. (Original magnification x 2,400.) 


Table III. Variation in blood chemistry values at various stages of gestation in the control and the 


experimental group (mean + SE) 











Parameter Group 


serum urea Control 10.4 + 1.10 
nitrogen (mg/ Experimental 8.3 + 0.82 
dl) 

Serum uric Control 0.70 + 0.06 
acid (mg/dl) Experimental 0.58 + 0.06 
Serum creati- Control 0.33 + 0.09 
nine (mg/dl) Experimental 0.29 + 0.10 
Serum glucose Control 77.9 + 63 
(mg/dl) Experimental 68.7 + 9.0 










10.3 + 0.97 8.7 + 1.20 + 1.6 
9.0 + 0.70 10.1 + 1.10 3 + 0.90 
0.75 + 0.03 0.64 + 0.09 0.56 + 0.07 
0.77 + 0.06 0.87 + 0.12 0.71 + 0.08 
0.39 + 0.10 0.39 + 0.12 0.47 + 0.10 
0.38 + O.I] 0.48 + 0.18 0.38 + 0.12 
83.1 + 7.4 76.2 + 13.0 773 £ 11.6 
70.2 £ 2.3 67.3 + 6.3 65.6 + 6.2 








ten showed hypercellularity, narrowing of capillary lu- 
mina, and occasional proteinaceous casts within the tu- 
bules. 

FLUORESCENT MICROSCOPY. Kidney biopsy specimens 
of animals in the control group showed no deposits of 
immunoglobulins or complement, indicating absence 
of immune complexes. The kidneys of the experimen- 
tal group showed a varying combination of protein de- 
posits. Granular deposits of fibrinogen in the mesangial 


regions was the most common finding. Five animals in 
the experimental group showed deposits of immuno- 
globulins (IgM, IgG, or IgA) in conjunction with com- 
plement (C3 or C4). Presence of these immune com- 
plexes was corroborated by electron microscopy. Two 
of the biopsy specimens, however, showed deposits of 
albumin, fibrinogen, and various immunoglobulins 
(IgG, IgM or IgA) without simultaneous deposition of 
C3 or C4. This indicates an increase in vascular per- 
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Fig. 5. Biopsy specimen of the kidney of a baboon from the experimental group at the ume of 
cesarean section (165 days). Electron micrograph of glomerulus demonstrating widespread narrow- 


ing of the capillar 





lumina and an increase in both the numbers of mesangial cells and the me 





sangial 


matrix. Also the infolding of basement membrane is evident. (Original magnification x 2,400.) 


meability. This theory is further corroborated by the 
presence of albumin, fibrinogen, and C3 deposits only 
in two biopsies without the presence of immunoglob- 
ulins. 

ELECTRON MICROSCOPY. Detailed ultrastructural 
evaluation of the glomeruli present in the original nee- 
dle biopsy specimens, obtained from both groups of 
pregnant baboons at 100 days of gestation, provided a 
firm basis for assessing the development of subsequent 
glomerular lesions observed at the time of cesarean sec- 
tion. In these original kidney biopsies, the glomeruli 
revealed widely patent capillary lumina with intact en- 
dothelial lining, unremarkable basement membranes, 
and normal foot processes of epithelial cells (Fig. 4). In 
addition, the mesangial cells and mesangial matrix were 
normal in appearance and distribution. In biopsy spec- 
imens obtained at the time of cesarean section, most 
glomeruli of the control group appeared ultrastructur- 
ally normal. However, an occasional glomerulus re- 
vealed areas with a mild increase in mesangial cells and 
matrix, occasional focal fusion of foot processes, and, 


on rare occasion, basement membrane alterations, such 
as rarefaction and small granular deposits of electron- 
dense material of undetermined origin. 

The kidney biopsy specimens from the experimental 
group demonstrated characteristic glomerular lesions 
at the time of cesarean section. These included exten- 
sive narrowing of capillary lumina and a prominent 
increase in the area occupied by mesangial cells, their 
cytoplasmic processes, and mesangial matrix (Fig. 5). 
The cytoplasm of these processes was packed with fil- 
aments which in places formed focal densities usually 
anchoring at the plasma membrane. Additionally, a 
number of other mesangial cells contained membrane- 
bound dense granules. Cytoplasmic processes of mes- 
angial cells containing filaments or granules extended 
into the subendothelial regions. The basement mem- 
brane showed tortuosity and frequent infoldings (Figs. 
5 and 6). Focal fusion of epithelial foot processes and 
focal rarefaction within the zona densa of the basement 
membrane were seen in the glomeruli of the experi- 
mental group (Fig. 7). Electron-dense deposits, with 
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Fig. 6. Biopsy specimen of the kidney of a baboon from the experimental group at 165 days of 
gestation. The basement membrane (BM) shows marked tortuosity and the mesangial area contains 
cytoplasmic processes of mesangial cells (MC) characterized by compact, fibrillar cytoplasm. At the 
arrow, a tail of mesangial cell protrudes into a subendothelial space. C, Capillary lumen. (Original 
magnification x 16,000.) 


the morphologic appearance of immune complexes, 
were seen within the subendothelial aspect of the base- 
ment membranes and within the mesangial matrix 
(Fig. 8). 

Studies on the fetus. Fetal heart rate at 100 days of 
gestation was 155 + 5 bpm in the control group and 
148 + 5 bpm in the experimental group. At 165 days 
of pregnancy the fetal heart rates were essentially the 
> same as those at 100 days of gestation (Table 1). 

Each fetus was weighed following delivery by cesar- 
ean section at 165 days of gestation. In the control 
group the mean weight was 841 + 38.5 gm. In the 
experimental group, it was 693 + 75 gm. 

In the control group the mean weight of the placenta 
at the time of delivery was 249 + 20 gm, with an am- 
niotic fluid volume of 293 + 33 ml. In the experimental 
group the mean placental weight was 220 + 25 gm, 
with an amniotic fluid volume of 220 + 34.5 ml. De- 
spite the fact that the fetal weight, placental weight, 
and amniotic fluid volume were considerably lower in 
the experimental group as compared to the control 
group, the differences did not reach statistical signifi- 
cance (Fig. 9). However, we feel that there is a trend 


here and that this baboon model may also be useful in 
the study of intrauterine growth retardation. 


Comment 


Naturally occurring pregnancy-induced hyperten- 
sion in the subprimate species has been described." The 
information derived from our present study clearly 
demonstrates that pregnancy-induced hypertension 
can be produced in a pregnant baboon by interference 
with the uteroplacental circulation. Misenhimer et al.” 
developed an experimental model of chronically im- 
paired uterine artery blood flow in the rhesus monkey. 
Radioangiographic studies of uteroplacental circula- 
tion revealed markedly reduced flow in the intervillous 
space in some animals, but physiologic parameters were 
not measured. The fetal death rate after uterine How 
impairment was 60%, and the technical difficulties en- 
countered in these delicate experiments are readily ap- 
preciated by all engaged in such investigations. In our 
study, after we modified our surgical approach to a 
single paralumbar incision, the fetal death rate in the 
experimental group was 25%. 

The development of hypertension, the decrease in 
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Fig. 7. Biopsy specimen of the kidney of a baboon from the experimental group at 165 days of 
gestation. Portion of a glomerulus showing an epithelial cell (EP) with focal fusion of foot processes 
and intracytoplasmic accumulation of electron-dense deposits. C, Capillary lumen. (Original mag- 


nification x 21,000.) 


plasma renin activity, the increase in renal resistance, 
the increase in serum uric acid, and the development 
of typical glomerular lesions in the experimental group 
are consistent with human pregnancy-induced hyper- 
tension. It has been recognized that alterations occur 
in the renin-angiotensin-aldosterone system during 
pregnancy as compared with the normotensive non- 
pregnant state. Although opinions differ, it has gen- 
erally been reported that, in contrast with normotensive 
human pregnancies, those complicated by pregnancy- 
induced hypertension are associated with lower levels 
of plasma renin activity, plasma renin concentration, 
angiotensin H, and aldosterone." In our baboon study, 
the plasma renin activity levels measured in the sys- 
temic, renal, and uterine venous samples showed a de- 
crease in the experimental group when compared with 
the control group. 

It appears that the role of the renin-angiotensin sys- 
tem in the pregnant uterus is somewhat similar to the 
role it plays in the kidney in response to changes in 
renal perfusion pressure. Decrease in perfusion pres- 
sure leads to release of renin and production of angio- 
tensin II. The uterus and kidney, however, are pro- 
tected against the vasoconstrictor effects of angiotensin 


I In the pregnant uterus angiotensin [I causes releases: 
of vasodilatory prostaglandins, which in turn cause an 
increase in uteroplacental blood flaw.'’ This increase 
in blood flow removes the stimulus to angiotensin pro- 
duction before its systemic effects are seen. This hoi 
meostatic mechanism could of course break down bes | 
cause of the persistence of the stimulus to angiotensin 
production or the failure of the protective vasodilatory 
system, resulting in a higher “set point” for the blood 
pressure “servocontrol” system,” 

lt should be remembered that responsiveness of the 
vascular bed to pressor substarices is greater in preg- 
nancy-induced hypertension than in normotensive: 
pregnancy. Furthermore, Harbert and Spisso”! have re- 
ported that the maternal placental vasculature is the 
primary site of uterine vascular resistance and is sus- 
ceptible to adrenergic response. 











In normal pregnancy, blood volume expands pros, 
gressively until 30 to 34 weeks of gestation and then 
plateaus. Our findings in the baboon are similar to those 
of human pregnancy, not only in the trend toward 
plasma expansion but also in the absolute values ex- 
pressed as milliliters per kilogram of body weight: 
Plasma volumes lower than those of normotensive. 
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Fig. 8. Biopsy specimen of the kidney of a baboon from the experimental group at 165 days of 
gestation. Portion of a mesangial area showing dense deposits (D) in the mesangial matrix as well 
as in the lamina rara interna of the basement membrane (BM). FP, Foot processes. (Original mag- 


nification x 22,500.) 
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Fig. 9. Fetal weight, placental weight, and amniotic fluid vol- 
ume in the two groups. Despite the fact that these values were 
considerably lower in the experimental group as compared 
with the control group, the differences did not reach statistical 
significance. 


pregnancies have been observed in patients with mild 
pregnancy-induced hypertension who were delivered 
of small—for—gestational age infants.’ However, the 
mean plasma volume in patients with mild pregnancy- 


induced hypertension delivered of average—for—ges- 
tational age infants was similar to that for normotensive 
pregnancies. In this study, the plasma volume in the 
experimental group did not differ significantly from 
that of the control group at various stages of gestation. 
However, the intensity and duration of hypertension 
observed in our experimental model may not have been 
sufficient to bring about the expected changes. Al- 
though we have no control over the intensity of hy- 
pertension that will develop in a given animal in the 
experimental group, we can control the duration of this 
hypertensive episode. Perhaps we should be directing 
our attention to this in the future and monitor more 
carefully the changes that occur in plasma volume. 
Renal artery flow did not differ significantly between 
the control and experimental groups. However, renal 
resistance was increased and pathologic changes were 
observed in the experimental group, suggesting that 
renal function may have been compromised. The in- 
crease in serum uric acid observed in our experimental 
group may also be of some significance. Histopatho- 
logic evaluation of the kidney showed no remarkable 
changes in the control group. In contrast to this, the 
experimental animals had marked changes, mainly af- 
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fecting the mesangial cells and matrix, thereby en- 
croaching upon the glomerular capillary lumina. These 
observations are interesting in view of recent advances 
regarding the role of mesangial cells in glomerular 
function. There is evidence that a population of mes- 
angial cells function as smooth muscle cells to regulate 
perfusion. and filtration in response to local simuli.” 
Our results further suggest that the above population 
of mesangial cells predominate in pregnancy-induced 
hypertension and also demonstrate characteristic in- 
terrelationships with constricted capillaries and with fo- 
cal lesions of endothelium overlying mesangial regions. 
¿These observations support the concept that alterations 
in the contractile responsiveness of “myogenic” mes- 
angial cells play a pathogenetic role in initiating glo- 
merular and vascular dysfunction in pregnancy-in- 
duced hypertension. 

The present study is a modification of our original 
baboon model for the development of pregnancy-in- 
duced hypertension and the findings confirm our pre- 
vious report.’ Animals in the experimental group de- 
veloped. hypertension and showed reduced plasma 
renin activity. Fetuses delivered by these mothers were 
of lower birth weight as compared with those in the 
control group; a similar trend was observed with regard 
to placental weight and amniotic fluid volume. 

We feel that the present approach has a great ad- 
vantage over our original primate model,” in that preg- 
nancy-induced hypertension can be produced in a 
pregnant baboon in a shorter period of time. This will 
expedite studies on the progressive pathophysiologic 
changes that occur. However, modifications of this 
model should be devised, with particular attention to 
increasing the duration and intensity of hypertension 
without producing a rise in fetal or maternal mortality. 


The expert technical assistance of Mr. Eric Spaziani, 
Mr. William Fay, Mr. Jack Strzlecki, and Mr. Edward 
Haller is acknowledged. 
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Discussion oe 

Dr. Guy M. HARBERT, JR, Charlottesville, Virginia. = 
Today Dr. Cavanagh has updated uson- his continuing. 
quest to develop a model in the pregnant nonhuman 
primate to study the pathophysiologic characteristics of 
pregnancy-induced hypertension. In contrast to pře- 
vious methodology, this time he has partially occluded 
the abdominal aorta below the renal arteries by place- 
ment of a suture 3 mm.in diameter that restricts blood 
flow to an average of 58% of control. | 

As suggested by Dr. Greiss in a discussion of Dr. 7 
Cavanagh’s presentation before this society in- 1976, he- 
has included measurements of plasma volume in his 
current methodology, but he has. not recorded the pat: 
terns of weight gain. Unfortunately he has continued © 
to perform the measurements in the chronically in-. 
strumented but anesthetized preparation. 

Since I am neither a nephrologist nor an electron’ 
microscopist my comments on the photomicrograph 
of the renal biopsy specimens obtained at term from 
the experimental group of animals will be limited. 





both picture and in word description, they do show 
changes that are consistent with those reported in hu- 
man gestation complicated by preeclampsia-eclampsia. 

Physiologic evidence in support of Dr. Cavanagh’'s 
hypertensive model is found in the measurements of 

‘blood pressures, renal blood flow, serum uric acid con- 
< centrations, and plasma renin levels. However, there is 
_concern that only two of the nine experimental animals 
‘developed proteinuria. There is also concern that the 
-< control and the experimental groups of animals may 
not be similar. The differences between the two groups 
for renal artery blood flow, hematocrit, and serum urea 
nitrogen were greater at 100 days, the beginning of the 
experiments, than at the termination of the studies at 
165 days’ gestation. Mean serum uric acid values not 
. only were different at the beginning of the experiments 
- (0.70 mg/dl for control versus 0.58 mg/dl for experi- 
- mental animals) but also showed a complete reversal 
(0.56 mg/dl and 0.7 mg/dl, respectively) at term. Like- 

<- wise, the preocclusion mean aortic blood flow below the 
|=" renablevel in the experimental group of baboons was 

1 539+ 57 ml/min compared with 412 + 23 ml/min for 
the control animals. This differential in mean flow of 

_ 127 ml/min between groups at 100 days’ gestation com- 
pares to the differential of 190 ml/min between hy- 
ertensive and control animals at term. 

It must be reiterated that reduction of blood flow at 
distant ‘site per se cannot be presumed to reduce 
teroplacental blood flow. Aortic blood flow increased 
.7%.in the experimental group between occlusion at 
100 days’ gestation and term compared to an 18.9% 
nicrease for control animals. This and other compen- 
‘Satory mechanisms may account for the lack of statis- 

tical significance between groups for fetal and placental 
< weights and amniotic fluid volumes. 
Over the 15 years of his quest, Dr. Cavanagh has 
‘shown that certain changes comparable with or similar 
to those observed in the human with pregnancy-in- 
duced hypertension may be produced in the baboon. 

This has been done repeatedly by means of different 
<x methods and different sites to decrease blood flow di- 
„rected toward the uterus. I look forward to future pre- 
sentations on the interpretation and manipulation of 
these changes and their effect on measurements of pla- 
‘cental perfusion. These could be more rewarding ex- 
periments than his stated plans to further modify the 
“model with particular attention to increasing the du- 
ration.and intensity of the hypertension without pro- 
ducing arise in fetal-maternal mortality. 

Dr. CARL J. PAUVERSTEIN, San Antonio, Texas. I won- 
der whether the question that you asked is a question 
© that the design can answer. In other words, what you 
have here is hypertension and other changes induced 
< by partial occlusion of the aorta. They may or may not 



























< it would not be appropriate to have another group, 
> -gaaybe nonpregnant female animals, maybe male ani- 
“mals; in which you induce this same degree of aortic 
-oeclusion and see what happens to the other pa- 
rameters. 








-have anything to do with pregnancy, and 1 wonder if 
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Dr. Fritz K. BELLER, Münster, Federal Republic of 
Germany. This is an excellent and-extensive study. Your 
data in the baboon demonstrate that a toxemia-like 
symptomatology can be reproduced in various animal 
species. We have refined the model of Abitbol by using 
a plastic shell for narrowing the aorta in the rabbit. If 
the shell is placed at the eighteenth day of gestation, 3 
days later the animals develop hypertension and pro- 
temuria but not weight gain. Serious kidney abnor- 
mality is histologically apparent 8 days after placement 
of the shell. [f the animal with the shell in place becomes 
pregnant again immediately subsequent to the delivery, 
the blood pressure returns to normal but the pro- 
teinuria continues and the kidney lesion explains the 
loss in protein. I want to ask whether you are com- 
pletely convinced that we can simulate in the animal 
the patho-physiologic features of pregnancy-induced 
hypertension. 

Dr. SEyMouR Romney, New York, New York. I have 
a question and a suggestion for Dr. Cavanagh. Can you 
tell us what was the degree of occlusion at the ligature 
site at 165 days of gestation? I have a suggestion for 
future refinement. Would it perhaps be desirable to use 
a polyethylene clamp rather than a suture and also use 
a flowmeter on the uterine artery? 

Dr EpGar Makowski, Denver, Colorado. Dr. Rom- 
ney touched on the question that I wanted to ask, that 
is, why was an inflatable balloon not used around. the 
aorta? After the animal was delivered, the aortic con- 
striction can be released and the animal used as its own 
control, 

Dr. CavanaGu (Closing). I think that many of the 
comments and the questions raised are very construc- 
tive and will be helpful to us in further work, 

I would particularly like to thank Dr, Harbert for his 
relative benignity in assessing this study. I am well aware 
of the excellent studies that he has done in the rhesus 
monkey, and he certainly has impeccable credentials to 
critique the work in the baboon model. I was delighted 
to hear that he thinks that the primate model of preg- 
nancy-induced hypertension is established. 

With regard to the specific question that he raised:as 
to the pattern of weight gain of the mothers.and fetuses, 
we have not accurately observed that. We have been 
doing ultrasound studies on the fetuses, but we do not 
have clear answers yet. Certainly we must. try to get 
some kind of estimate of their growth curve. 

As to the pattern of weight gain of the mothers, we 
certainly did not weigh them too often, and that is 
because, as you know, they are a little difficult to handle. 
Now I know that people have used restraining chairs, 
and I know that you, Dr. Harbert, have used restraining 
chairs when dealing with the rhesus monkeys. When 
we were in St. Louis, we tried to use restraining chairs 
when we were doing studies on endotoxin shock, and 
we were not very successful. I am of the opinion that 
putting a primate, in. which you are creating toxemia, | 
in a restraining chair is going to raise more questions 
than it is going to answer. I think it is just simpler to 
go ahead and anesthetize them, as we are doing now, 











and make accurate measurements without getting 
bitten. i 
The point about the proteinuria is well taken, and I 
apologize for that error in your copy. In the manuscript 
- we sent you we had mentioned only two with protein- 
“uria, but there were actually three that demonstrated 
proteinuria. But why did only three demonstrate pro- 
teinuria? We really do not know the answer to that. 
When we were clipping the uterine arteries and tran- 
_ secting the ovarian vessels in the nonpregnant state in 
that particular model, proteinuria occurred as. well as 


the “toxemic” glomerular changes in all of our animals. 


But in the pregnant animal model proteinuria occurred 
_ in only three of nine. It may be that the hypertension 
has to be more severe or more prolonged before pro- 
teinuria is obvious in the pregnant model. The other 
_ point that 1 should mention is that we did not find it 
- practical to obtain 24-hour urine samples in these an- 
< dmals. Otherwise, we might have found that more than 
three of the nine had proteinuria. So these were spot 
‘samples, and in the future we should take steps to col- 
lect and examine all of the urine passed in a 24-hour 
‘period: 
As for randomization, we did have 21 baboons, and 
< we tried to randomize these and have them paired as 
~ best we could. But I think if we had had more animals 
then the results would probably have come out statis- 
tically better than we did with the same random pro- 
cess. 

With regard to the question but aortic blood flow 
being increased more in the experimental than in the 
control group. Yes, we did notice that also, and I think 





it is an interesting point. I think that what probably 
happened was that in the experimental group the lig- 
ature loosened up to some extent and permitted more 
blood through that aorta. Even a silk ligature will 
stretch with pulsation. 

Dr. Makowski and: Dr. Romney questioned the type 
of occlusive device. Well, we did, in fact; try to. use-an 
occlusive device as described by Abitbol in his studies. 
We got these little cuffs, but whether we put air into 
the cuff or whether we put water into the cuff, the cuff 
deflated. Fortunately, we first tried them in other ani- 
mals, so we did not lose any time in the studies. We 
worked out a lot of the technique on other pregnant. 
animals before going to the baboon. study. So while 
some people seem to be quite successful with occlusive 
cuffs, we have not been. I think it is a great idea to try 
to alter the aortic blood flow, but we found that it was: 
not really practical to do it with.a cuff, so we came u 
with a relatively crude method. In fact, we placed a No. 
9 or 10 urethral sound, which is about half the diameter 
of the aorta, along the aorta. We then placed a tight 
ligature of No. 2 silk around both and then carefully 
removed the sound. This ligature then occluded the 
aorta by about 50%. Fifty-eight percent was actual 
mean figure that came up. 

Dr. Pauerstein asked if it would be better to 
another control group of nonpregnant baboons ligated 
and studied, as we did the pregnant study gro 
pecially with regard to the renal lesion, He is absolu 
right in saying it would be better, and we should d it 
for the sake of completeness. 
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Announcements of major meetings and other significant activities must be 
received at least 8 weeks before the desired month of publication. All an- 
nouncements carry a charge of $45.00 U.S. and the fee must accompany the 
request to publish. Information will be limited to title of meeting, date, place, 
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“ Modern Trends in Obstetrical and Gynecological Center, College of Medicine, Department of 
Practice, June 6 and 7, 1985, Michael Reese Obstetrics and Gynecology; 231 Bethesda Ave. 
Hospital and Medical Center, Lake Shore Dr. (ML. 526), Cincinnati, OH 45267. Tel; E 
at 31st St., Chicago LL 60616. For further in- 872-5441, 
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PRACTICE 
OPPORTUNITIES IN 
OBSTETRICS 

& GYNECOLOGY 





Physicians are needed for private 

=> practice opportunities in cities and 
-mid-sized communities where National 
Medical Enterprises’ acute care 
hospitals are located: 


CALIFORNIA 
SOUTH CAROLINA 
TENNESSEE 
TEXAS 

ST. LOUIS 

NEW ORLEANS 
CHICAGO 


Establish a solo practice with financial 
and practice management assistance 
provided at no obligation, or join an 

existing group of physicians already on 

staff at an NME hospital. 


National Medical Enterprises is a 
proprietary hospital corporation that 
owns and operates more than 50 
hospitals nationwide. To explore a 
variety of private practice options, 
mail your CV. with your geographic 
preferences to: 





Manager, Physician Relations 
NATIONAL MEDICAL 
ENTERPRISES, INC. 

P.O. Box 2140 

Santa Monica, CA 90406 











































Gyn-Reproductive 
Endocrinologist- 
Microsurgeon 


If you're a gifted specialist in the field of — 
women’s health-care, Womens Medical Cent 
of America offers you an unparalled opportu- 
nity to join our team of expert physicians. 


We offer comprehensive medical care to 
women in a state-of-the-art facility equippe 
to perform microsurgery, laser surgery, 000. 
laparoscopy, hysteroscopy, sonography and 
colposcopy. 


Your association with a Womens Medical 
Center will allow you to practice compas- .— 
sionate medicine in a highly-professional 
atmosphere designed to free you from non- 
medical chores and paperwork. 

In addition, university affiliation is ava 
as well as opportunities to pursue research in 
your field. 

Candidates must be sub-specialty board 
certified or eligible with a major interest in — 
microsurgery or laser microsurgery. Benefits 
include: paid professional liability insurance, 
bonus, educational program, travel and 
expenses, health insurance and sick time. 


For consideration, reply to: 
Womens ~— 
Medical Center | 
of America 


3451 66th Street North, 
St. Petersburg, Florida 33710. 






Jo Family and Community. Medicine seeks a full 









OB COORDINATOR FOR FAMILY 
PRACTICE RESIDENCY ROTATION 


University of Massachusetts, Department of 













time board certified or board eligible obstetri- 
cian to teach and supervise family practice 
-= residents.on a new. OB/GYN rotation at Low- 
ell, Mass., General Hospital. Duties will also 
include administrating and assuming primary 
responsibility for medical care of a large 
OB/GYN clinic population. EXPERIENCE IN 
EACHING, CONSULTING OR PRACTIC- 
IG FAMILY MEDICINE PREFERRED. 
ontact: 


















Leigh Hall, M.D. 
Associate Director 
University of Massachusetts 
Family Practice Residency Program 
. University of Massachusetts Medical Center 
55 Lake Avenue, North 
Worcester, MA 01605 
(617) 856-3225 














OBSTETRICS / GYNECOLOGY 


Growing community located on Maryland's - 


Eastern Shore is seeking an OB/GYN physician > | 


interested in establishing a practice, either solo 
or partnership with established OB/GYN 
physician. 
Modern, 135-bed, acute hospital in community ` 
offers full range of services to complement your 
office practice and a young, aggressive medical 
Staff. 


Community is experiencing a redevelopment 
and presents many opportunities for the new 
physician and their family, etc. Lovely water- 
front location convenient to ocean resorts:.as 


well as Washington, Baltimore, Philadelphia. | 


Unlimited opportunities for the outdoorsman, 
and sailing enthusiast. Submit Curriculum Vitae: 


ALAN B. MALNAK, JR., ADMINISTRATOR 
DORCHESTER GENERAL HOSPITAL, INC. 
P O. BOX 439 , 
CAMBRIDGE, MARYLAND 21613. 











SOUTHERN CALIFORNIA 


General Obstetrics 
Gynecology/Perinatalogists 


Outstanding career opportunities for Board eligible 
ertified Perinatalogists and general Obstetrician- 
ynecologists exist at our Hospital Medical Centers 
located: in various parts of Southern California (Los 
ngeles, Orange, San Bernardino and San Diego 
ounties). 

acilities. include» fetal monitoring, laparoscopy, 
onography, colposcopy, etc. We have internship and 
_ residency programs. as weil.as university affiliations. 


cellent benefits include: Paid malpractice, medical 
d dental coverage, continuing education, vacation 
i sick leave, retirement plan, and partnership 
ilable after two years. 


- Please write, including your curriculum vitae and three 
professional references to: 


William G. McCormick, M.D. 
bel Regional Staffing Coordinator 
~*~ Departments of Obstetrics and Gynecology 
Southern California Permanente Medical Group 
9985 Sierra Avenue, #410-05 
Fontana; California 92335 


„an equal opportunity employer . 
































OB/GYN 


Obstetrician/Gynecologist needed to 
join two person Department in thriving 
community Branch ‘Clinic. Branch 
physicians are part of a large multi- 
specialty clinic which provides finan- 
cial, administrative, educational and 
medical specialty support. Liberal 
fringe benefits including adequate | 
time off for educational meetings and 
vacations and university teaching op- 
portunities available. 


Write including CV to: 


Executive Vice-Chairman 
Carle Clinic. 
Urbana, IL 61801 





ICS 


-GYN ECOLOGY 
-FLORIDA 


Outstanding career 
© opportunity to associate with 
< our well-established, rapidly 
expanding innovative group 
providing comprehensive 
womens health care. 


Candidates must be board 


certified or eligible. Facilities 
include laser, fetal monitors, 

laparascopy, hysteroscopy, 
__Sonograph and colposcopy. 


Beautiful location in one of the 
fastest growing areas of the 
country. Excellent benefits include: 
paid professional liability insurance, 
bonus, educational program, retirement 
. . plan, health coverage, vacation and sick 
time. Opportunities for research and 
university affiliation. 


For consideration, 
reply to: 


L WOMENS MEDICAL CENTER 


OF AMERICA 


3451 66th Street North, 


St. Petersburg, 
Florida 
33710 




















MEDICAL DIRECTOR — 


Positions available for two (2) board — 
certified or eligible OB-GYNS to work in. | 
reproductive health care facilities foro- 
women located in New Orleans, | 
Louisiana and Gulfport, Mississippi. We 
are also looking for physicians who arè 





interested in opening clinics in their 


respective areas. Services include firsto. 


and second trimester pregnancy 
terminations, family planning and 
gynecological services. Salary is very | 


competitive with an opportunity tor full o 
partnership. Ea 


To apply, send c.v. to: 


Sylvia Ann Cochran 
Delta Women’s Clinic 
1406 St. Charles Avenue 
New Orleans, Louisiana 70130 
(504) 581-2250 


INSTRUCTOR 


Faculty position, Instructor, Department of 


Obstetrics and Gynecology, University of | 
Texas Southwestern Medical School, Dallas, 


TX. Applicants must have completed anac | 


credited residency in Obstetrics and Gynecol | 
ogy. Applicant will supervise colposcopy sere 
vices for both Family Planning and Parkland | 
Memorial Hospital patients. Will participate in. | 
Clinical care of Ob/Gyn patients at Parkland | 


Memorial Hospital and in the care of Maternal 
Health and Family Planning patients. Must | 
have a Texas license. Interested persons send. | 
Curriculum Vitae to: 


F. Gary Cunningham, M.D. 
Department of Obstetrics and Gynecology 
University of Texas Southwestern Medical 

School 
5323 Harry Hines Blvd. 
Dallas, TX 75235 


An affirmative action/equal opportunity employer. 








[ASSOCIATE PROFESSOR/ PROFESSOR 


: The Buffalo General Hospital, an 850 bed vo luntary 
-| institution with a major medical school affiliation, is 
| seeking a Head for the Department of Obstetrics 
zand Gynecology. The Department is affiliated with, 
-and an integral part of, the program at the SUNY at 
_ Buffalo School of Medicine. Candidates must be 
board certified in Ob-Gyn; training and/or certifica- 
tion in a subspecialty area is desirable although not 
essential. Applicants should have experience and 
interest in graduate medical education, in research 
and in administration and should qualify for 
ademic appointment at the level of Associate 
ofessor or Professor. 


e Department has a core group of hospital based 

faculty and a 30 bed full-service Ob-Gyn unit which 
ill soon move into a brand new physical facility. 
ary and fringe benefits will be competitive. 


Inte terested applicants should send their full cur- 


Dr. John R. Wright 
Chairman-Ob Gyn Search Committee 
Department of Pathology 
State University of New York at Buffalo 
204 Farber Hall 
i Buffalo, New York 14214 
Buffalo General Hospital is an equal opportunity employer. 





COME GROW wi D 


METROHEAL 
OBSTETRICIANS 
GYNECOLOGISTS 


Interested in an exceptional 


career opportunity? 
Join us. at MetroHealth, the oldest and 
largest Indianapolis HMO. A: rapidly ex- 
panding health pian with modern facilities, 
offering excellent educational and teach- 
ing opportunities, competitive salary, and 

a variety of generous fringe. benefits. 
Board-certified or board eligible OB/GYN physician 
. needed for federally qualified prepaid group practice 
free of business and administrative concerns: Adequate 
on-call and backup average. MetroHealth—an equal op: q 
portunity employer. 
Send curriculum vitae today to: 


MetroHealth 


Maurice Kaufman, M.D. 
Medical Director 
























931 E. 86th, Street 
Indianapolis, Indiana 46240 


OR Call Collect (317) 251-2227 


YOUR oe oo 
SINCE 





Generalist in OB/GYN 


Obstetrics and Gynecology E.A. Conway Memorial 
Hospitalin Monroe, LA. Academic rank negotiable 

ith-training and experience. Assist in supervision 
of residency program affiliated with LSU School of 

ledicine in Shreveport. All applicants should be 
medically licensed in Louisiana or eligible for medi- 
cal license in Louisiana. Teaching experience and 
demonstrated research accomplishments are de- 


Ser d curriculum vitae and bibliography to: 


: Dr: Dale Dunnihoo, M.D., Ph.D. 
Professor and Director, Obstetrics and Gynecology 
E.A. Conway Memorial Hospital 
4801 South Grand St., PO. Box 1881 
Monroe, LA 71201 


Affirmative Action/Equal Opportunity Employer 














OBSTETRICIAN- 
GYNECOLOGIST © 


Excellent opportunity for a board- 
eligible/certified.. Obstetrician/Gyne- 
cologist to establish a private practice 
in upstate New York. Opportunity to 
work with an established practitioner. 
Cross coverage guaranteed.. Initial 
practice subsidy and office space 
available. 550 deliveries per annum. 
Located in an Adirondack vacation 
area, the region provides year-round 
recreational opportunities, as well as 
access to several metropolitan al areas. 
Send CV to: 
Jacqueline Emond 
Director of Human Resources 
NATHAN LITTAUER HOSPITAL 
99 East State Street 
Gloversville, New York 12078. 


artment of Obstetrics and Gynecology 


~ College of Medicine—Knoxville Unit 
University of Tennessee Memorial 
- Research Center and Hospital 
Knoxville, Tennessee 
< Applications are invited from qualified and experienced candi- 


> Po“ dates for faculty positions in the. Department of Obstetrics and 
Jo o Gynecology, UTMRCH, “beginning July. 1, 1985-1986 academic 


year, 
Candidates selected will join a redeveloped clinical teaching 
program including 12 resident physicians: Applicants. must be 
board certified and/or board eligible with an interest in combin- 
ing.clinical teaching and research with private practice. Strang 
support base developing with medical colleagues in pediatrics, 
genetics, urology and surgery. Solid community support in an 

<: urban environment rated as one of the most livable in the nation. 
The opportunities for expanded staff positions include: 
~~” Perinatologist 
Ob/Gyn specialist, with experience in high risk obstetrical 

care 

Oncologist 
Academic appointments range from instructor to professor, in 
“accordance with experience and training. 

Send.a curriculum vitae to: 

Bruce E. Walker, M.D. 
Acting Chairman 
Department of Obstetrics and Gynecology 
The University of Tennessee 
Memorial Research Center and Hospital 
1924 Alcoa Highway U-27 
Knoxville, Tennessee 37920 
An Atfirmative Action/Titte | Ix/Seetion 504 Employer 


FACULTY POSITIONS 


_ | UNIVERSITY OF TENNESSEE 


The Department of Obstetrics and 
Gynecology of the University of Ten- 
nessee College of Medicine is cur- 
rently recruiting for the following fac- 


__ulty positions: 


-Instructor/Assistant Professor— 
General Obstetrics & Gynecology 

Assistant Professor/Associate 
Professor—Maternal-Fetal 
Medicine 


= Interested candidates should send 
curriculum vitae to: 
George M. Ryan, Jr., M.D. 
Professor 
Department of Obstetrics and 
Gynecology 
University of Tennessee 
800 Madison Avenue 
Memphis, TN 38163 





PERINATOLOGIST | 
(Board Certified or Eligible) | 


Full time hospital based for growing pri- | 
vate 807 bed major medical center (St. _ 
Louis) with active medical school affilia- 
tions. One of the midwest’s largest obstet- 
rical services with 5,500 + births annual 
Will participate actively in teaching pro 
grams and have significant commitme 
to ultrasound. Outstanding professional 
environment; modern fully equipped hos 
pital. Competitive compensation and ® 
cellent benefit package. 


Call now or write with CV to: 


James G. Blythe, M.D. ~ 
Chairman, Obstetrics and Gynecology 
St. John’s Mercy Medical Center = 
615 South New Ballas Road — 
St. Louis, MO 63141 
(314) 569-6880 











OB/GYN 
WANTED 


New, modern office in northwes 
New Jersey shared by bus! 
Pediatrics, ENT, and Denta 
group. Facilities available fo 
other specialties, esp. Obstet 
rics/Gynecology and Internal 
Medicine. ae 


Reply: 


P.O. Box 500 
Netcong, NJ 07857 
OR TELEPHONE 201/347-8500 





CHAIRMAN 
DEPARTMENT OF OBSTETRICS 
AND GYNECOLOGY 
UNIVERSITY OF TENNESSEE 
CENTER FOR THE HEALTH 
SCIENCES 


COLLEGE OF MEDICINE 


‘Applicants should have strong credentials in the 
educational, investigative, and patient care arenas 


and should be capable of providing strong adminis- 

_ trative leadership for this major clinical department. 
Candidates are requested to submit curriculum 

_ vitae and names of three references no later than 


| dune 1, 1985 to: 


_ Obstetrics and Gynecology Advisory Committee 
c/o Dean's Office 
The University of Tennessee College of Medicine 
“oo. Van Vleet Memorial Cancer Center 
8 North Dunlap 
Memphis, Tennessee 38163 


_UTCHS is an.affirmative action/equal employment 


opportunity employer. 


OB-GYN FACULTY POSITION 


Department of Obstetrics and Gynecology. LSU 
School of Medicine.in Shreveport. Large teaching 
and patient care center seeks a Generalist in 
OB-Gyn Board certified or board eligible. Academic 
rank commensurate with training and experience... 
All applicants should be medically licensed or eligi- 
ble for license in Louisiana. Teaching experience 
and demonstrated research accomplishments are 
desirable. 


Send curriculum vitae and bibliography to: 


H.E. Thompson, M.D., Professor and Chairman 
Department of Obstetrics and Gynecology 
LSU Medical Center 
School of Medicine in Shreveport 
1501 Kings Highway 
PO: Box 33932 
Shreveport, LA 71180 


AN EQUAL OPPORTUNITY EMPLOYER 





‘ASSOCIATE PROFESSOR 


Faculty position, Associate Professor, De- 

partment of Obstetrics & Gynecology, Univer- 
sity of Texas Southwestern Medical School, 
Dallas, TX. 

Must be a graduate of approved Ob/Gyn Res- 
idency training, be Board Certified, and have 


had previous experience in dealing with a res- 
idency training program in Ob/Gyn. Applicant 
is expected to'supervise an Ob/Gyn residency 


program, as well as provide clinical supervi- 
sion of house staff and medical students. Ap- 
_plicant must be experienced in inpatient and 
operative obstetrics and gynecology as well 
~as outpatient care. Interested persons send 


: a Curriculum Vitae to: 


42A 


F. Gary Cummings, M.D. 
Department of Ob/Gyn 
University of Texas Southwestern Medical 
School 
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Keep your personal copies of AMERICAN JOURNAL QF. 
OBSTETRICS AND GYNECOLOGY. in these specially 
designed library file cases. Designed to keep your journal 
copies near at hand in, your office, library, or home. 
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cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
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gold stamping, bound journal reference volumes are 
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use of oral contraceptives. The physician should remain alert to 

_ ihe earliest manifestations of any symptoms’of serious disease G 
and discontinue oral contraceptive therapy when appropriate. [ 
Piease see complete Prescribing information on the ORTHO PHARMACEUTICAL CORPORATION 
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